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Foreword 



in Patterns of Development, 1950-1970 Moises Syrquin and I wrote, 
"In most developing countries the volume of resources devoted to educa- 
tion in the early 1950s was much below the optimum on almost any test. 
The period 1950-70 was one in which countries generally tried to catch 
up to some educational norm as rapidly as possible. Although the extent 
of this upward shift can be measured over the twenty-year period, there 
is no way to determine whether this adjustment process has run its 
course." 

Since then educational expansion has continued, with the encourage- 
ment and assistance of the World Bank. Today developing countries 
spend more than $50,000 million a year on education. The normative 
question is now more pressing. Competition for scarce resources has in- 
creased, as has the academic controversy about the benefits from invest- 
ment in education. Conventional cost-benefit assessments of these ex- 
penditures are open to ambiguous interpretation, are unable to refute 
theoretical challenges to the human capital paradigm, and ignore the dis- 
tributional consequences of educational expansion. 

In this book John Knight and Richard Sabot successfully employ an 
innovative approach to these issues. International comparisons such as 
those in Patterns of Development have established a relationship between 
educational enrollment ratios and per capita income. Knight and Sabot 
focus on two countries in East Africa with similar levels of income to 
isolate the consequences of different education policy regimes. Their de- 
sign of rich and comparable macroetonomic data sets permits a more 
detailed quantitative analysis than is normally seen in international com- 
parisons and a deeper examination of the consequences of educational 
expansion than can be obtained from conventional cost-benefit methods. 

Knight and Sabot set out the competing hypotheses clearly, along with 
the means of testing thern. Econometric modeling is thus used in a cre- 
ative and convincing way. The authors deal with virtually every problem 
in human capital analysis and, moreover, are willing to consider insti- 
tutional factors that are often ignored. They steer a fine course — 
acknowledging the uncertainties in the data and the constraints imposed 
by the modeling, yet coming to forceful conclusions. A comprehensive 
overview helps make the book accessible to the generalist as well as to 
the specialist. 

Although the authors are properly cautious in assessing their results, 
their conclusions support the hopes of those who have placed their faith 
in educational investment. The findings provide strong backing for the 
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human capital paradigm: educational expansion is shown to raise labor 
productivity, The results also show that making education less scarce di- 
minishes inequality in access to education and in income. At the same 
time, the authors challenge some of the conventional wisdom regarding 
educational policy — for example, with respect to the relative returns to 
investment in primary and secondary education. 

This pioneering book points the way for future work on the contribu- 
tion of human capital to economic development and, more generally, on 
the "natural experiment" approach to economic comparisons. 



HoUis Chenery 
Harvard University 
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Preface 



the search for uniformities in the development process has 
been a prominent feature of research on the economics of development 
over the past fifty years. Clark (1940) and Kuznets (1966) were pioneers 
in this effort. More recently, Chenery and Syrquin (1975) provided a 
comprehensive description of the structural changes that accompany the 
growth of developing countries and analyzed their relations. 

Chenery and Syrquin identify the accumulation of human capital as 
one of ten basic processes that appear to be essential features of economic 
development. A positive correlation between educational enrollment ra- 
tios and gross national product (gnp) per capita can be observed among 
countries at a given time and within countries over time. Such a correla- 
tion is consistent with the view that educational expansion is a cause of 
economic development, but it is also consistent with the reverse causa- 
tion: the demand for education increases with income level. The average 
relationship between enrollments and gnp per capita is thus in itself a 
poor guide to policy. 

Our research project was designed to address two underlying ques- 
tions. To what degree is education an investment good that increases 
labor productivity and contributes to economic growth? To what extent 
does educational expansion yield the social advantage of reducing vari- 
ous dimensions of economic inequality? In pursuing these questions we 
chose to exploit the East African "natural experiment" in secondary edu- 
cation. Kenya and Tanzania are similar in gnp per capita and in many 
other relevant respects, but they have differed markedly in their public 
policy toward the provision of secondary education and thus in the edu- 
cational attainment of the labor force. When the relationship between 
secondary enrollment and gnp per capita is graphed, Kenya is roughly 
at the level predicted for its income level, whereas Tanzania is well below 
the line. 

We decided that progress toward answering our research questions 
could best be made by conducting large-scale sample surveys of the labor 
market to generate rigorously comparable microeconomic data sets in 
the two countries. The surveys were designed to investigate the conse- 
quences for the labor market of the contrasting education policy regimes 
and thereby to assess the efficacy of the policies. The decision to limit 
the scope of the inquiry to only two countries was influenced by the 
tradeoff noted by Chenery and Syrquin (1975, pp. 138-39): "Although 
disaggregation of comparative analysis involves some loss of generality 
because of the smaller number of countries having the required data . 

xi 
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. . more detailed hypotheses can be tested and the results are more useful 
in policy applications." 

We have attempted to make our analysis both academically rigorous 
and relevant to policy and to make our results accessible not only to re- 
search economists but also to policymakers and readers with a general 
interest in these issues. This is reflected in the structure of the book. Part 
I provides a nontechnical overview of the project and a summary cf its 
main findings. Parts II, III, IV, and V and the appendixes present the tech- 
nical analysis. The general reader may confine himself to part I or may 
delve further into particular topics by reading selectively from other 
parts, whereas the specialist may wish to concentrate on particular areas. 
We have allowed for this by making each of the parts fairly self-contained 
at the cost of some repetition of basic background material. The more 
technical reader may also find the overview in part I to be useful as a 
means of orienting himself and of surveying the whole analysis, which 
is bigger than the sum of its parts. 

This book is one of two studies emanating from the same reseaich 
project and data sets. The other volume, Education, Work, and Pay in 
East Africa (by Arthur Hazlewood, Jane Armitage, Albert Berry, John 
Knight, and Richard Sabot, published by Clarendon Press) describes the 
economies and education systems of Kenya and Tanzania and contains 
an annotated set of cross-tabulations and other summary statistics based 
on the East African surveys. The intended readership of the two books 
is rather different. The companion volume to our study covers a broader 
range of topics and has considerably more descriptive material than our 
book. It will be of interest to policymakers, educationalists, and social 
scientists as a statistical source book of basic information that is, in gen- 
eral, not otherwise available. Although comparisons are made between 
the two countries in the introductory and concluding chapters, the statis- 
tical tabulations are presented separately for each country. This book, 
by contrast, is deliberately comparative throughout and concentrates on 
econometric analysis that abstracts from the basic data. 

This project has been large and complex. The research was designed 
in 1979 and the fieluwork and data processing phase spanned much of 
1980. Most of the analysis was conducted during 1981-84, and the time 
since then has been devoted, altnough less intensively, to writing up and 
disseminating the results. Over the years we have benefited from the help 
of many people and organizations, and our debt of gratitude is substan- 
tial. We are keenly aware of how many contributors from Africa, North 
America, and Great Britain — more than we can name individually — were 
essential to the success of the project, although they are free of responsi- 
bility for the opinions expressed here and for the remaining errors. 

In the first place, we thank our patrons. Grants from the Research 
Committee of the World Bank funded the fieldwork and the initial analy- 



9 

ERLC 



Preface xiii 



sis of the data, and the Development Research Department supported 
much of the subsequent work. Sabot was on the staff of the Development 
Research Department for much of the project, and Knight was a consul- 
tant. The Bank is uniquely able to identify iinpo ,nt topics of research, 
gain the support of member countries for the implementation of research, 
and see that research findings are brought to bear on development policy. 
We are graceful to the Bank and in particular to Hollis Chenery, who 
with vision and organizational skill shaped the research staff of the Bank 
into the premier establishment of its kind and had the wisdom to allow 
a broad range of research initiatives to flourish. Gregory Ingram, Dean 
Jamison, Benjamin King, Timothy King, Ardy Stoutjesdijk, and Larry 
Westphal are other senior Bank researchers and research administrators 
who had an important influence on our inquiry. The logistic support pro- 
vided by the Bark's resident mission staff, in particular Haly Goris in 
Nairobi and Anil Gore in Dar es Salaam, greatly facilitated the fieldwork. 

Other bases for the researchers were the Institute of Economics and 
Statistics at the University of Oxford and, since September 1984, Wil- 
liams College. Knight is a senior member of the institute staff, and Sabot 
is a former staff member and regular visitor. The intellectual contribu- 
tions to the research made by various institute members proved invalua- 
ble, and we are also grateful for the institute's financial and logistic sup- 
port. We should like to single out for thanks Teddy Jackson, David 
Hendry, and Stephen Nickell, successive directors of the institute. We are 
grateful to Knight's Oxford college, St. Edmund Hall, for granting the 
leave that made possible his full participation in the project. Williams 
College, where Sabot is currently professor of economics, offered an ideal 
intellectual environment in which to reflect on the technical analysis, 
draw out policy implications, and synthesize the results. We are grateful 
to Gordon Winston, Steven Lewis, and Michael McPherson, successive 
chairmen of the Economics Department at the college, and to others 
there. 

In spring of 1983 the Rockefeller Foundation and the World Bank 
sponsored a conference on the findings of the project at the foundation's 
villa in Bellagio, Italy. The key participants were senior education policy- 
makers from Kenya and Tanzania who agreed to meet and reflect to- 
gether on the economic consequences of their policies toward secondary 
education although at the time their common border was officially clr jed 
and relations were strained. In some small way this interchange may wave 
contributed to the changes in education policy since adopted by the Tan- 
zanian government. We are grateful to the Rockefeller Foundation for 
hosting the conference and in particular thank Joyce Moock and Kirby 
Davidson cf the Foundation staff. 

Kenyan and Tanzanian policymakers are also to be thanked for their 
role four years earlier in obtaining government clearances and support 
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for the project. The ministries of Finance and Planning in the two coun- 
tries were the official backers of the project. We are grateful to Harris 
Mule, permanent secretary of the Kenyan ministry, and Ernest Mulokozi, 
principal secretary of the Tanzanian ministry, who were instrumental in 
obtaining the cooperation of government officials and of employers in the 
sample. Palmeet Singh, the director of the Central Bureau of Statistics 
in Kenya, and J. Mpogolo, his counterpart in Tanzania, kindly provided 
the sampling frames from which we drew our surveys. Others to whom 
we are indebted include, in Kenya, R. Kagia (National Examinations 
Council), J. K. Maitha (principal, Kenyatta College), Francis O. Masak ■• 
halia (permanent secretary, Ministry of Planning), J. Nkinyangi (Institute 
of Development Studies, University of Nairobi), L. T. Odero (permanent 
secretary, Ministry of Basic Education), and Tony Somerset (Ministry of 
Education), and in Tanzania, N. Kitomari (Ministry of Finance), R. M. 
Lingiwille (permanent secretary, Ministry of National Education), R. 
Mayaguila (Member of Parliament), Simon Mbilinyi (economic adviser 
to the president), G. V Mmari (University of Dar es Salaam), Joseph Ru- 
gumyamhato (director of Manpower Planning), and S. Tunginie (princi- 
pal secretary, Ministry of National Education). 

The Institute of Development Studies of the University of Nairobi and 
the Economic Research Bureau of the University of Dar es Salaam helped 
with the selection of roughly twenty university students in each country 
as survey enumerators and provided facilities for training them and vehi- 
cle* for transporting them to the firms at which the interviews were con- 
ducted. We are grateful to the late William Senga, director of the Institute 
of Development Studies, and to S. Mabelc, director of the Economic Re- 
search Bureau. Our enumerators showed great commitment to the proj- 
ect and demonstrated an admirable combinatic n of good humor, flexibil- 
ity, willingness to work long hours — often under taxing conditions — and 
diplomatic skill. As is often the case with research involving fieldwork 
the enumerators, together with the 3,200 workers in our sample, who 
proved so responsive, are the unsung heroes of the project. 

The Educational Testing Service of Princeton, N.J., gave advice on test- 
ing and prepared the special tests of cognitive skill that were so important 
to our research. 

This project has been a team effort, and our research collaborators 
were crucial to its success. Arthur Hazlewood participated in the plan- 
ning of the project and in each of our visits to the field. His work on 
the companion volume, of which he is the principal author, constantly 
informed and enriched our inquiry. While serving as our research assis- 
tants Jane Armitage and Maurice Boissiere wrote their doctoral disserta- 
tions at mit and Joy de Beyer wrote hers at Oxford. We worked closely 
with them on their analysis, the results of which are imbedded in several 
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of the chapters that follow. The rapport of the core team not only in- 
creased our productivity but also made the work a pleasure, It is difficult 
to imagine producing this book without our collaborators, 

At times the team expanded to include other senior and junior mem- 
bers. Albert Berry helped administer the Tanzania survey and contributed 
material to the companion volume, Paul Collier helped administer the 
Kenya survey and wrote a background paper on developments in the 
markets for education and labor in bast Africa. Arne Bigsten also partici- 
pated in the administration of the Kenya survey. We turned frequently 
to Jere Behrman for technical advice and were coauthors of a methodo- 
logical paper with him. David Lindauer was coauthor of a background 
paper on the public-private wage differential in Tanzania. Alex Bowen 
provided helpful research assistance. Others from whom we received val- 
uable comments and advice include Nancy Birdsall, Mary Jean Bowman, 
Jerry Hausman, Laurence Lau, Jack Maas, David Newbery, Sherman 
Robinson, and Nicholas Stern. The book also benefited from comments 
by participants in seminars at over a dozen academic institutions at 
which we presented preliminary results and by editors and referees of 
journals in which we published material from the book. Maria Ameal 
of the World Bank's Development Research Department and Caroline 
Baldwin, Gillian Coates, and Nicola Ralph of the Oxford Institute effi- 
ciently and cheerfully shouldered much of the secretarial burden imposed 
by the project. Bruce Ross-Larson provided a light editorial touch in the 
early stages. 

Thanks are due tr Uf% editors of the following journals for permission 
to use material firs [. \ u shed in them: American Economic Review, Eco- 
nomic^ Economic Jo v. < al, Economics of Education Review, Journal of 
Development Economics, Oxford Bulletin of Economics and Statistics, 
and Oxford Economic Papers. Specific references are given for each chap- 
ter that contains such material. 

Despite our best efforts, we have honored Horace's dictum: "Let your 
literary compositions be kept from the public eye for nine years at least" 
(Ars Poetica). Our greatest debt of gratitude throughout the period is to 
Janet and to Jude for their encouragement and support, without which 
the book would have taken still longer to complete. To them it is dedi- 
cated. 
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Chapter 1 



The Issues, the East African 
Natural Experiment, 
and the Surveys 



As an economy develops, the educational system normally ex- 
pands. What effect does this expansion have on productivity and on the 
growth and distribution of income? The experience of Kenya and Tanza- 
nia may illuminate this question. These two countries, with their similar 
histories and economic conditions but markedly divergent education pol- 
icies, constitute a "natural experiment" in which most of the relevant 
variables are as controlled as is possible in a real-life situation while the 
variable of interest differs. Study of the consequences of these two ap- 
proaches to education in East Africa offers an opportunity to test plausi- 
ble hypotheses about the benefits of education and related issues. 

The Issues 

A positive correlation between school enrollment ratios and per capita 
output has been observed in different countries and within the same 
country over time. But correlation does not establish causation. Is educa- 
tion primarily an investment good that increases labor productivity and 
contributes to economic growth? Or is it a consumer good that is increas- 
ingly demanded as incomes rise? The answer is important for government 
policies regarding public and private spending on education. 

On average, governments in developing countries spend about 3 per- 
cent of gross national product (gnp) on education, and it has generally 
been their policy to increase this proportion. This can be seen in table 
1-1, which also shows the rise in enrollment ratios over two decades. Al- 
though these trends can often be explained by government response to 
rent-seeking pressures for subsidized education, the usual case made for 
subsidies is that the social returns to education are greater than the pri- 
vate returns or that private demand is constrained by imperfections in 
the capital market. The issue of subsidies to education is now more press- 

3 
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Table 1-1. Educational Expansion in Developing Countries 



Low-income countries Middle-income countries 



Excluding 

Item All China and India 


All 


Lower- 
middle 


Upper- 
middle 


Number of 










countries 34 


32 


60 


39 


1U4 


Central government expenditures on education per capita (197 S dollars) 


Lj 


1972 3 


3 


20 


1 r 

13 




3 


27 


16 


HZ 


Central government expenditures 


on education (percentage 


of GNPj 


2 6 


1980 3.0 


1.1 


2.9 


3.4 


Primary enrollment (percent) 








oo 


1960 80 


37 


75 


66 


1980 93 


70 


100 


98 


104 


Secondary enrollment (percent) 










1960 18 


6 


14 


10 


20 


1980 29 


19 


39 


33 


48 


Tertiary enrollment (percent) 






3 




1960 2 


1 


3 


4 


1980 4 


2 


11 


10 


13 


Source: World Bank (1983), tanles 


25 and 26. 









ing than it was two or three decades ago, when subsidy programs wert 
small or were )ust being introduced. Slower economic growth and tighter 
budgetary constraints in the 1980s mean that spending on education 
faces greater competition from other claims, and the rationale for subsi- 
dies faces renewed scrutiny. 



Labor Productivity 

The empirical evidence for the propositions that education raises produc- 
tivity and that more resources should be diverted to education comes 
from accounting exercises and rate of return studies. Crude output ac- 
counting exercises have suggested that more than half of the difference 
in income per capita between high- and low-income countries is attribut- 
able to differences in endowments of human capital (see, for instance, 
Krueger 1968). A survey of rate of returr estimates in forty four coun- 
tries has found that social rates of return to education are generally com- 
petitive with returns to investment in physical capital (Psacharopoulos 
1981). 

Are such estimates, made with the use of the standard methodology, 



IS 



The Issues, the East African Natural Experiment, and the Surveys 5 



sound guides for the allocation of public resources? An underlying as- 
sumption of the standard methodology is that differences in wages 
among workers of different educational levels measure the effect on 
workers 1 productivity of human capital acquired in school (the human 
capital hypothesis). Thus a large wage premium for better-educated 
workers indicates that the social rate of return to education is high. But 
it can also be argued that the premium on education measures the effect 
on productivity of native ability or motivation — an effect that schools 
pick out but do not augment (the screening hypothesis). Still another ex- 
planation (the credentialist hypothesis) is that the educational structure 
of wages is institutionally determined and that the better educated earn 
more because of their higher credentials. These criticisms imply that, al- 
though the private return to education may indeed be high, the standard 
estimates of the social return on investment in education and of the con- 
tribution of education to growth are biased upward. In subsequent chap- 
ters we examine these issues with the help of new data and methods. 

Income Distribution 

Government subsidization of education has also been defended on the 
grounds that educational expansion, by making human capital more 
abundant, will reduce inequality in the distribution of pay. Perhaps three- 
quarters of the inequality of income in industrial countries can be ex- 
plained by the inequality of earnings from employment (Blinder 1974; 
Phelps Brown 1977). In developing countries the contribution of inequal- 
ity of pay to total inequality is smaller, but inequality of pay is greater 
and its contribution to total inequality is increasing as wage employment 
grows. 

Simple two-sector models have been widely used to explain the well- 
known tendency for the inequality of income first to increase and later 
to decrease as economic development takes place (Kuznets 1955; Robin- 
son 1976). The transfer of workers from a large low-income sector to 
a small high-income sector is likely to increase inequality, which declines 
only when the proportion of workers in the high-income sector reaches 
a minimum size. This notion can also be applied to educational groups 
in the wage labor market. The expansion of the educated group increases 
the proportion of educated in relation to uneducated workers, and this 
composition effect is likely to increase inequality at first. But a counter- 
vailing compression effect tends to reduce inequality. Educational expan- 
sion has been seen to compress the educational structure of pay in indus- 
trial countries over the decades (Phelps Brown 1977, pp. 81-89) and has 
been singled out as an important policy tool for narrowing pay differen- 
tials (Lydall 1968, pp. 254-66). In many developing countries the supply 
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of educated workers is growing faster in relation to wage employment 
opportunities than in the industrial countries. This suggests that the com- 
pression effect could outweigh the composition effect. 

The compression effect relies on the operation of market forces. 
Whether labor markets in developing countries can adjust the educa- 
tional structure of pay to large and rapid increases in the supply of edu- 
cated workers is a matter of concern. In most developing economies the 
public sector accounts for a much larger share of wage employment than 
in the industrial market economies; often more than half of all wage 
earners work for the government and for parastatal bodies. The domi- 
nance of the public sector, particularly in the market for educated labor, 
means that it need not act as a price taker. Indeed, public sector wages 
are often influenced by bureaucratic or political considerations — the for- 
mer associated with internal labor markets and the latter with distribu- 
tional, fiscal, and employment goals. Thus the educational structure of 
pay in the public sector may be unresponsive to market forces, and rapid 
educational expansion, instead of compressing wages, may increase un- 
employment among the educated. In our discussion of the effects of edu- 
cational expansion on the inequality of pay, we distinguish composition 
and compression effects and the influences exercised by market and 
nonmarket forces. 

Intergenerational Inequality 

".iucation policy is relevant to another dimension of inequality — the dis- 
tribution of income among families from one generation to the next. One 
rationale for subsidizing education is the belief that the ability to pay 
school fees should not determine the distribution of school places. Be- 
cause parents who are well educated and have high incomes are better 
able to afford school fees or to finance them from savings or by borrow- 
ing, access to education in an unsubsidized system tends to be biased in 
favor of their children, and socioeconomic status may be perpetuated 
over generations. Many studies have found differences in educational at- 
tainment according to socioeconomic background; see, for instance, 
Coleman and others (1966) and oecd (1971) for developed countries 
and Behrman and Wolfe (1984a, 1984b) and Birdsall (1985) for less de- 
veloped countries. 

Equality of educational opportunity, which is commonly regarded as 
the hallmark of a just society, can be justified on grounds of equity. It 
can also be justified on grounds of efficiency, on the premise that more 
able workers can use their schooling more productively. But a combina- 
tion of subsidies and meritocratic selection criteria may not be enough 
to ensure equality of educational opportunity. Higher-quality prepara- 
tory schooling, better training in the home, or other advantages may en- 
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able a disproportionate number of children from families of high socio- 
economic status to satisfy meritocratic selection criteria. In th it case, 
unequal access to education will persist, and those best able to meet the 
costs of their children's schooling will benefit disproportionately from the 
subsidies. 

Subsidization of education can also promote equality in the distribu- 
tion of school places by increasing demand and, if the higher demand 
can be effectively translated into pressures for greater public provision, 
generating educational expansion. If most children from high socioeco- 
nomic backgrounds gain access when the system is small, xpansion may 
disproportionately increase the access of children from less privileged 
backgrounds. And yet it may do little to increase intergenerational mobil- 
ity, measured in a relative sense. Children from privileged backgrounds 
can protect their status by taking their education a stage further. And 
among workers with the same educational attainment, those with supe- 
rior socioeconomic backgrounds may continue to be more successful in 
the labor market as a result of discrimination or of differences in produc- 
tivity that stem from better schooling or better training in the home. Our 
data permit us to explore the effects of educational expansion on the in- 
tergenerational dimension of inequality, a topic little studied by econo- 
mists. 

Research Design: The Natural Experiment 

In experiments in the natural sciences, particular causal factors are varied 
in a controlled way while other exogenous factors are held constant, and 
the effects are then studied. The best equivalent experiment that can be 
done in the social sciences is to seek out and compare situations in which 
the factors under study vary while other conditions remain roughly the 
same. Where the causal factor of interest is economywide, as in the case 
of the relative abundance of human capital, the situations to be compared 
should represent either different periods or different countries. For in- 
stance, a comparison might be made within a country Hefore and after 
a rapid expansion of education or between two countries with different 
relative stocks of educated labor. In either casr the economies to be com- 
pared should be as similar as possible in all < ther relevant respects. 

A study of thir; kind constitutes a natural experiment because, in con- 
trast to controlled experiments in the physical sciences, the situations 
being observed are the outcomes of interactions among economic agents, 
including government, and are beyond the researcher's control. It can be 
termed an experiment, as distinguished from a conventional econometric 
analysis, because there arc too few observations to permit the isolation 
of the influence of each variable by statistical rr.eans. Economists fre- 
quently use natural experiments as a method of argument, but usually 
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in an informal way. Among the more systematic cross-country studies 
are Chenery i.nd Syrquin (1975) on patterns of development and Little, 
Scicovsky, and Scott (1970) on industrialization policies. The methodol- 
ogy, however, is rarely developed with the precision that we have at- 
tempted in the research described in this book. 

Kenya and Tanzania provide a natural experimt t in secondary educa- 
tion. The two countries are similar in size, colonial heritage, resource en- 
dowment, structure of production and employment, and level of develop- 
ment, and their urban wage economies do not differ greatly in technical 
conditions or in the intensity of physical capital Both countries achieved 
independence in the early 1960s and inherited administratively similar 
but undeveloped education systems and negligible stocks of indigenous 
educated manpower. Today they differ markedly in one dimension of the 
supply of educated manpower: secondary schooling. It is on this differ- 
ence that our analysis focuses. Dissimilarities in the extent of government 
intervention in the economy, especially in government pay policies, have 
a bearing on our inquiry, but we were able to standardize for this dif- 
ference. 

In both Kenya and Tanzania primary education comprises seven years 
of schooling (standards 1-7) and lower secondary education four years 
(forms 1-4). The two years of the much smaller upper secondary system 
(forms 5-6) are followed by various types of tertiary education. Unless 
otherwise indicated, secondary education means lower secondary. 

Primary education in both countries is nearly universal, and tertiary 
enrollments are less than 1 percent of the relevant age group. But in 
Kenya, which has a slightly smaller popular than does Tanzania, the 
secondary enrollment ratio was 18 percent in 1980, and in Tanzania it 
was 4 percent (World Bank 1983, table 25). Although Kenya's popula- 
tion was about 15.9 million in mid-1980 and Tanzania's was about 18.7 
million (World Bank 1982, table 1), students in lower secondary school 
numbered 410,000 in Kenya but only 67,000 in Tanzania. Kenya's 
secondary enrollment ratio is roughly at the level predicted by a cross- 
country comparison for countries with its national income per capita, 
whereas Tanzania's ratio is well below the predicted level. 

This difference in secondary enrollments is attributable largely to dif- 
ferences in public policy regarding secondary education rather than to 
differences in private demand. In both countries the government has sat- 
isfied only a small part of the demand for places at government secondary 
schools. Places are accordingly rationed on meritocratic criteria, princi- 
pally performance in the nationwide primary-leaving examination. Gov- 
ernment secondary schools are highly subsidized in both countries, and 
the rationing is partly a result of budgetary constraints. In addition, both 
governments paid heed to early manpower planning exercises which sug- 
gested that the private demand for government school places, inflated as 
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it is by the subsidies, is a poor guide to the socially optimal supply of 
secondary completers. East African manpower planners have repeatedly 
warned that the consequences of too rapid an expansion of the secondary 
system would be a supply of overqualified workers, unemployment of the 
educated, and a waste of scarce resources. 

In Kenya, between 1963, the year of independence, and 1980, the year 
of our survey, secondary enrollment increased by 17 percent a year, from 
a mere 30,000 to 410,000. In 1980, 43 percent of enrollment was in 
maintained and assisted (that is, government) schools, 20 percent was in 
assisted harambee (self-help) schools, and 37 percent was in unassisted 
harambee and private schools. ("Harambee" is Kiswahili for "let's pull 
together.") The proportion of funding from public sources was 53 per- 
cent in the government schools, 18 percent in the assisted harambee 
schools, and 0 in the remainder; the overall weighted share of public 
funding was 25 percent (Wolff 1984, table 6). The government, express- 
ing concern about both costs and the "school leaver problem," attempted 
to restrict the growth of enrollment in government secondary schools, 
particularly after 1974 (Kenya, Ministry of Economic Planning 1974, pp. 
404-05). Harambee and private schools responded to the demand for 
secondary schooling by Kenyan children who were unable to get into 
government schools but were able to pay the higher fees, and enrollment 
in these schools grew rapidly. Moreover, the burgeoning harambee move- 
ment had implications for the government sector. In response to political 
pressures, the government took over some harambee schools and partly 
subsidized some others. 

Between 1963 and 1980 secondary enrollment in Tanzania grew by 8 
percent a year — from only 17,000 to 67,000 (Cooksey and Ishumi 1986, 
table 2.4). In 1980, 58 percent of secondary students were in government 
schools. Tanzania had few community schools corresponding to the 
harambee system in Kenya. Public finance represented 86 percent of the 
total cost of attending government secondary school, and there was no 
subsidy in private schools (Wolff 1984, table 6). The share of government 
finance overall was 50 percent. Enrollment in government schools in- 
creased by only 20,000 between 1963 and 1980 and stagnated entirely 
in the last five years of the period, partly because of budge- ry con- 
straints, which were particularly tight affr the decision in 1974 to move 
rapidly to universal primary education. Of no less importance, however, 
was the influence of manpower planning. The government accepted the 
proposition that postprimary education should not be expanded beyond 
the "requirements" of the economy as gauged by existing input-output 
relationships. It also constrained the growth of the private secondary sys- 
tem, first by prohibiting private schools (none existed until 1965) and 
then by imposing highly restrictive regulations on their establishment and 
operation. The government appeared to be concerned not only about the 
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possibility of wasteful "overproduction" but also about the maintenance 
of educational standards and about the distributional implications of a 
system that catered to those who could afford to pay for education. De- 
spite these constraints, the private sector responded to the demands of 
those unable to enter government schools and grew beyond the limits rec- 
ommended by the manpower planners. In contrast to the situation in 
Kenya, however, the private market for secondary education in Tanzania 
remained in disequilibrium. 

Policies on secondary education have thus diverged sharply in the two 
countries in regard both to the highly subsidized government schools 
(Kenya provides 4.6 places for every 1 in Tanzania) and to private schools 
(Kenya permits 8.3 times as many places). In 1980 Kenya's secondary en- 
rollment was 6.1 times that of Tanzania. By that year the diverging educa- 
tion policies had brought about an important difference in the educa- 
tional composition of the two countries* urban wage labor forces. This 
natural experiment provided an opportunity for answering some impor- 
tant questions. By examining the markets for labor and education, we 
were able to estimate the effects of the divergence on income and its dis- 
tribution and to evaluate the relative merits of Kenya's more responsive 
and expansionary secondary education policy and Tanzania's more inter- 
ventionist and restrictive policy. 

The Surveys 

A single cross-section cannot be used to analyze the effect of a change 
in factor endowments. To conduct a comparative static analysis, at least 
two cross-sections are needed. Comparisons over time require observa- 
tions that are several years apart. This could be achieved through a single 
survey that generates retrospective data, but such data generally suffer 
from biases in sample selection and from problems of respondent recall. 
The remaining practical course is to analyze cross-sections from two or 
more countries that differ in the factor to be studied. 

To exploit the possibilities offered by the natural experiment in Kenya 
and Tanzania, we had to generate new data. Those data had to be rigor- 
ously comparable; any possibility that an observed difference in behavior 
might be in part attributable to differences in sample design or in defini- 
tions of variables could cast doubt on the validity of the comparisons. 
Although existing sets of microeconomic data could shed some light on 
the issues we wished to explore, no two were rigorously comparable, and 
none was specifically designed for the purpose. Our surveys contain 
many measures of respondent characteristics that are not available 
elsewhere — at all or in sufficiently disaggregated form — or that are not 
available in the same data set wkh other variables essential to the analy- 
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sis. The following examples illustrate the uses that can be made of our 
specially constructed data sets. 

• Our measures of respondents' reasoning ability and cognitive skill 
provided the basis for a simple recursive model of educational at- 
tainment, cognitive skill, and earnings. This model allowed us to 
evaluate the human capital, screening, and credentialist interpreta- 
tions of the link between educational attainment and earnings. It 
also provided a basis for assessing, by means of output accounting, 
to what extent the differences in labor productivity between Kenya 
and Tanzania can be attributed to differences in their education pol- 
icy regimes. 

• Our skill-based occupational classification of respondents and our 
other measures of the characteristics of respondents and their em- 
ployers enabled us to examine the detailed structure of wages in the 
public and private sectors. Simulations of these structures were then 
used to assess how much of the difference between Kenya and Tan- 
zania in the wage premium to secondary education was attributable 
to differences in relative demand for secondary completers, how 
much to differences in public sector pay policy, and how much to 
the greater supply of secondary completers in Kenya. 

• The educational history and family background of each respondent 
made possible a comparative cost-benefit analysis of investment in 
private and government secondary schools. This analysis allowed 
us to assess the consequences for efficiency and equity of govern- 
ment subsidies to secondary education. 

Design 

In designing the surveys we decided that the comparison of Kenya and 
Tanzania should focus on the stock of economically active secondary 
graduates. Because in both countries this stock is concentrated in the 
urban wage sector, we chose to conduct establishment surveys of urban 
wage employees rather than household surveys. Several related factors 
reinforced this decision. Much of the analysis pertains to behavior at the 
workplace, and data on such behavior are best collected there; they are 
likely to be more accurate than similar data from household surveys be- 
cause confirmatory information can be (and was) obtained from the em- 
ployer. Moreover, secondary completers are a much higher proportion 
of wage employees than of the urban population. The sample for an 
urban household survey would therefore have to be many times larger 
than that for an establishment survey to obtain an equally large sample 
of employees with secondary education. For this reason and because of 
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the greater geographic dispersion of respondents and the lack of readily 
available sampling frames, a household survey would cost much more 
than an establishment survey. 

The disadvantage of an establishment survey is that it is not compre- 
hensive. Our sample represented the urban wage labor force and the 
great majority of secondary completers, but it did not include unem- 
ployed or self-employed secondary completers. It was therefore not possi- 
ble to analyze the effecv of educational expansion on unemployment, on 
participation and earnings in self-employment, and on labor force partici- 
pation. These issues, although of interest in East Africa, are of relatively 
low priority. Other sources indicate that the labor force participation 
rates of secondary completers are very high in East Africa and that their 
unemployment and self-employment rates are very low. 

Sample selection bias poses a potential problem for any survey of 
urban wage labor. For instance, if the urban wage labor force, and there- 
fore our sample, is selective of the most accomplished secondary com- 
pleters, estimates of the effect of secondary schooling on productivity 
may be biased upward. But because such a low proportion of pri- 
mary completers gains access to urban wage employment, selectivity 
among primary completers is likely to be greater than among second- 
ary completers. Since our assessment of productivity benefits stems 
from a comparison of the relative performance of these groups, any net 
bias is likely to be downward. The effect of such bias is to strengthen 
our conclusions. 

The positive link between family background and educational attain- 
ment is at the core of our analysis of the effects of educational expansion 
on educational access and intergenerational mobility. Such a relationship 
could be biased upward because the mean It 'el of educational attainment 
in our sample of urban wage employees is higher than the educational 
attainment of the labor force as a whole. But because the uneducated 
children of the uneducated are underrepresented in our sample, the esti- 
mate of that relationship is likely to be biased downward, strengthening 
our argument. More generally, it turns out that the sample selection bias 
inherent in our surveys does not pose serious problems of interpretation. 

In sum, if a household survey were to be comprehensive, it would have 
to be representative of the entire population of the country, both urban 
and rural. Such a survey would be prone to greater errors in the measure- 
ment of key variables and would cost much more than an urban estab- 
lishment survey. Given the aims of our analysis and the conditions in East 
Africa, the incremental benefits of the larger undertaking would have 
been small. The expected net returns to an urban establishment sur- 
vey therefore far exceeded those to an urban or national household 
survey. 
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Administration 

The respondents in the surveys of wage employment and education in 
Kenya and Tanzania were randomly selected from the wage labor forces 
in Nairobi and Dar es Salaam, Previous labor market survey work had 
suggesied that capital cities were not unrepresentative of urban areas in 
respect to relevant wage-employment characteristics, (See Sabot 1979, 
which compared Dar es Salaam with other towns in Tanzania.) 

A sample of establishments stratified by size and sector was randomly 
drawn from a frame provided by the central statistical bureau in each 
country. In each establishment a random sample of employees was drawn 
from a complete list of employees provided by the employer. The result 
was a representative sample of urban wage employees conta ; ning nearly 
2,000 respondents in each country. 

Teams of university students, trained and supervised by the authors 
and other researchers, administered the questionnaires and tests to the 
respondents in 1980. The questionnaires covered respondents' demo- 
graphic characteristics and family background, education and training 
histories, current and previous earnings, experience in current and previ- 
ous jobs, links with rural areas, and own children's education. Reasoning 
ability was assessed with Raven's Coloured Progressive Matrices. This 
test, which is widely used in developing countries, asks the respondent 
to match pictorial patterns, a task in which literacy and numeracy confer 
no advantage. The tests of literacy and numeracy were designed for the 
surveys by the Educational Testing Service, Princeton, N.J., on the basis 
of the national school-leaving examinations, both primary and second- 
ary, and other guides to the content of tSc academic curriculum. The cur- 
riculum is much the same in Kenya and Tanzania, except that Kiswahili 
is stressed more in Tanzania. Questions were given in both English and 
Kiswahili so that respondents could choose the language they preferred. 
The sum of the scores on the literacy and numeracy tests was used as 
the measure of cog^izive skill. 

Two other features of the sample should be noted. First, in both coun- 
tries respondents were from all sectors of the urban wage economy- 
manufacturing, services, and commerce — but a disproportionate number 
was employed in manufacturing. This oversampling, which in the aggre- 
gate analysis was adjusted with appropriate weights, permitted detailed 
comparisons of the manufacturing sector subsamples of the 1 980 surveys 
with a similar survey of wage employees in manufacturing that Sabot had 
conducted in Dares Salaam in 1971 (Sabot 1979, p. 251). These compar- 
isons add an intertemporal dimension to the cross-country analysis of ed- 
ucational expansion. Second, the questionnaires were administered to all 
respondents, but only a stratified subsample of respondents was given the 
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tests of reasoning ability and cognitive ekill. The subsamples for each 
country consisted of about 200 respondents who had left formal educa- 
tion after exactly completing primary school (standard 7 or 8) or second- 
ary school (form 4). 1 The cost of administering the test was high, as was 
the risk that the expected benefits from this feature of the surveys would 
not justify the cost. Hindsight shows that the added benefit of increasing 
the size of the subsamples would have outweighed the cost. 



1. Standard 7 is now the final year of primary school; before 1966 it was stan 
dard 8. 
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Chapter 2 



Overview: Findings 
and Implications for Policy 



This chapter offers an overview that provides the reader with u 
coherent perspective on the study as a whole. Succeeding chapters make 
frequent use of the same data sets to consider specific questions, each of 
which requires a separate technical analysis. But the whole is bigger than 
the sum of the interrelated parts, and it would be difficult for readers 
to see the wood if they were taken immediately to inspect each tree in 
turn. This chapter therefore summarizes arguments and findings without 
much reference to sources, methods, and data, which are fully provided 
in the detailed analyses. Part I can stand by itself and may suffice for 
readers who are not interested in the analysis and methodology. We 
hope, however, that most readers are unwilling to take our interpreta- 
tions and conclusions on trust and are curious to know how we reached 
them. For these readers the overview is intended to whet the appetite for 
the main course to come. 

Parts 11, 111, and IV of the book examine, in order, the three issues intro- 
duced in chapter 1 — the relationships between the expansion of second- 
ary education, on the one hand, and labor productivity, income distri- 
bution, and intergenerational mobility, on the otl* r. Part V examines 
methodological and policy issues in the cost-benefit analysis and in the 
financing of secondary education. Part VI considers the implications of 
the findings for future research and the extent to which our East African 
results can be generalized to other countries and situations. The appen- 
dixes provide details concerning the research instruments and methods. 

Educational Expansion and Labor Productivity 

Does educational expansion yield social benefits in the form of increased 
production, or are the benefits only private and redistributive? We exam- 
ine this question by considering first the similarities between the two 
countries and then the differences that arist f*utt\ the jatural experi- 
ment. 

IS 
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The Alternative Hypotheses 

In cost-benefit analyses of education, the relationship between wages 
and years of education is used to measure the social benefit of education. 
The assumption is that the education-wage relationship measures the ef- 
fect on labor productivity of human capital acquired in school (the 
human capital hypothesis). For this to be true, however, neither ability 
nor years of schooling should have an independent influence on wages. 
These factors must influence earnings only indirectly, by raising the level 
of skills acquired in school: they must work through the educational at- 
tainment function and the educational production function, which sum- 
marize in general terms the relationships between the inputs and outputs 
of the education system. 

The screening hypothesis predicts that the influence of ability on pro- 
ductivity will be large in relation to the influence of skills acquired in 
school. Taken to its extreme, the hypothesis posits that schools simply 
identify the potentially more productive and do not increase the produc- 
tive capacity of students. Educational attainment — as measured by years 
of schooling — "signals** worker , vith n ore ability and, because ability 
raises productivity, is rewarded with higher earnings. 

The loose amalgam of hypotheses geLerally known as credentialism is 
a more radical rejection of the human capital interpretation of the 
education-wage link. According to this view schools provide students 
with a credential that is personally valuable but not productive. Edu- 
cational qualifications are rewarded irrespective of their econo.aic 
value. For instance, a government may determine wages and establish 
education-based hiring and payment criteria, or private employers may 
discriminate in favor of the educated because they share similar socioeco- 
nomic backgrounds. The implication is that the education-wage link is 
not a proxy for the effects on labor productivity of skills acquired in 
school or of ability but is a measure of the independent effect of years 
of schooling on earnings. 

Conventional measures of the social benefit of education and the con- 
tribution of education to economic growth may be biased upward if the 
screening or credentialist interpretations contain some truth. Our means 
of adjudicating among the hypotheses is to measure all the relevant rela- 
tionships, not just the education-wage relationship, and our data sets 
were designed to make this possible. The econometric analysis reported 
in chapter 3 involves the estimation of educational attainment functions 
(which measure the effect of ability on educational attainment), educa- 
tional production functions (which measure the effects of ability and 
years of education on human capital acquired in school), and expanded 
human-capital wage functions (which measure the effects of ability, 
human capital, and years of education on earnings). 
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Cognitive Skill and the Educational Structure of Wages 

Our measure of human capital acquired in school is the cognitive skill 
score. The wage functions allowed us to weigh the relative direct influ- 
ences of reasoning ability, years of schooling, and cognitive skill (our 
measure of human capital acquired in school — also termed achievement) 
on the structure and variance of earnings. The results show that whereas 
the direct returns to reasoning ability in the labor market are small and 
the returns to years of schooling are moderate, the returns to cognitive 
achievement are large. They are not significantly lower among manual 
than amor 3 nonmanual workers or among primary than among second- 
ary completers. Presumably this is so because literacy and numeracy 
urease the productivity of all types of workers, manual as well as 
v iimanual. 

To illustrate these results, simulations were conducted with the esti- 
mated wage functions. One such simulation shows that differences in rea- 
soning ability account for little of the large gap in mean wages between 
primary and secondary completers. The direct returns to ability in the 
labor market are so low that giving primary completers the ability levels 
of secondary completers while keeping their cognitive skill levels constant 
would increase their earnings by less than 7 percent in Kenya and by less 
than 4 percent in Tanzania. Giving primary completers four more years 
of schooling (without altering their ability or achievement) would in- 
crease their earnings by 19 percent in Kenya and by 13 percent in Tanza- 
nia. Differences in cognitive achievement between primary and secondary 
completers account for the largest proportion of the wage gap. Giving 
primary completers the cognitive skill of secondary completers (without 
altering their other characteristics) would increase their earnings by 25 
percent in Kenya and by 15 percent in Tanzania. 

There is much variation in cognitive skill and in reasoning ability 
within the two educational groups. Among Kenyan primary completers 
the score of the bottom 10 percent on our test of reasoning ability is 11 
out of a possible 36, while that of the top 10 percent is 34. The range 
of cognitive skill is from 1 3 out of a possible 63 for the bottom 1 0 percent 
to 52 for the top 10 percent. Among Kenyan secondary completers the 
corresponding ranges are 17 to 35 on the ability test and 28 to 56 on 
the cognitive skill tests. In Tanzania the ranges are similarly bioad. More- 
over, in both countries the reasoning ability and cognitive skill distribu- 
tions of primary and secondary completers overlap considerably. 

A second set of simulations indicates that the predicted earnings of pri- 
mary completers of high ability are less than the predicted earnings of 
less able secondary completers. In neither country is being among the 
brightest of one's peers a sufficient condition for successful performance 
in the labor market. The results of a similar simulation with cognitive 
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skill are quite different; in each educational group high achievers earn 
much more than low achievers, and the predicted wage of primary 
completers who scored in the top third is nearly as high as that of second- 
ary completers who scored in the bottom third. In both countries, it 
would seem, how much one learns in primary or secondary school has 
a substantial influence on performance at work. 

Cognitive Skill and the Returns to Employment Experience 

A strong relationship between earnings and employment experience is al- 
most universal and is normally explained as the result of on-the-job ac- 
quisition of skills. Kenya and Tanzania follow this rule: in both countries 
earnings rise steeply with employment experience. When other character- 
istics are standardized, a woiker with ten years of experience is found 
to earn a premium in relation to a labor market entrant of 57 percent 
in Kenya and 56 percent in Tanzania. 

Our interest is in the relationship between educational attainment 
(years of education) and the returns to employment experience. In poor 
and rich countries alike, it is generally found that the higher is the level 
of education, the more rapidly do earnings rise with experience. This pat- 
tern holds in Kenya and Tanzania. The growth rate of earnings per year 
of employment experience is roughly 2 percent greater among secondary 
than among primary completers in Kenya and 1.5 percent greater in Tan- 
zania. This is relevant to education policy because the difference in the 
present value of the lifetime earnings streams of primary and secondary 
completers is conventionally taken as a measure of the gross social bene- 
fits from investment in secondary schooling. The higher returns to experi- 
ence of secondary completers account for roughly 90 percent of this dif- 
ference in Kenya and for more than 100 percent in Tanzania. 

The explanation offered by human capital theory for this positive in- 
teraction is that investments in schooling and in postschool training are 
complementary. The more education workers have received, the greater 
is their cognitive skill. The more cognitive skill they have acquired, the 
more vocational skills they will acquire over their working lives, both be- 
cause they are likely to devote more time to training and because their 
higher level of cognitive skill permits them to derive more from training. 
The greater the accumulation of vocational skills, the steeper is the 
earnings-experience profile. 

According to proponents of screening theory, the link between invest- 
ments in schooling and in vocational training is simply that both are re- 
lated to ability. The credentialist explanation would be that the educated 
have higher returns to experience because they are more likely to have 
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white-collar jobs in which earnings rise with tenure irrespective of any 
increases in skills and productivity. Thus, how much of the private bene- 
fits of investment in secondary schooling should be included among the 
social benefits will depend on the choice of interpretation. 

Our expanded human capital earnings functions permit a simple test 
of these competing explanations, as discussed in detail in chapter 4. The 
human capital explanation predicts that the returns to experience will 
be higher for workers with higher cognitive skill, even among those with 
the same education. Furthermore, it implies that the higher returns to ex- 
perience of secondary completers are attributable to their higher cogni- 
tive achievement. The predictions yielded by the credentialist explanation 
are different. Because the returns to experience are tied to educational 
credentials by institutionally determined wage structures, secondary 
completers have the same returns to experience irrespective of their level 
of cognitive skill. Since the same is held to be true of primary completers, 
the difference in cognitive skill between the two educational groups can- 
not be responsible for their difference in returns to experience. We there- 
fore test the hypotheses by a^ing two questions. First, is there a positive 
relationship between cognitive skill and the returns to experience for 
workers with the same education? Second, is the difference in cognitive 
skill between primary and secondary completers sufficient to explain the 
difference in their returns to experience? 

The results of our analysis indicate, for both primary and secondary 
completers, that the returns to experience vary positively with cognitive 
skill. For example, among Kenyan secondary completers with ten years 
of experience, the return to experiew.e is 4.7 percent per year for those 
whose score on our tests of cognitive skill is at the mean of the bottom 
third and 9.9 percent per year for those whose score is at the mean of 
the top third. These results also suggest that the difference between pri- 
mary and secondary completers in cognitive skill is responsible for their 
different returns to experience. We conducted simulations in which the 
mean cognitive skill of secondary completers was reduced to that of pri- 
mary completers and traced the effect on their returns to experience and 
consequently on the present value of earnings. As predicted by human 
capital theory, a big part of the difference in the present value of earnings 
between the two educational groups in Kenya and Tanzania is attributa- 
ble to the influence that the higher cognitive skill of secondary completers 
has on the returns to experience. 

We conclude that more skills of one type beget more skills of another. 
This supports the conventional practice of including among the social re- 
turns to schooling that part of the return that arises from the interaction 
between education and the returns to experience. 
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Cognitive Skill and the Variance in Earnings 

The relative importance of the effects that reasoning ability, cognitive 
skill, and years of schooling have on the dispersion of earnings can differ 
from the relative importance of their effects on the wage structure. For 
example, although high levels of cognitive skill have a large positive im- 
pact on the earnings of the individual worker, variance in cognitive skill 
may contribute little to the inequality of pay if the group of highly skilled 
workers is small or if its members are evenly scattered over the earn- 
ings distribution. What, then, would be the effects on the inequality 
of pay if, while mean earnings were held constant, the dispersion 
attributable to a particular characteristic such as cognitive skill were 
eliminated? 

Again, simulations with our estimated wage functions allow us to an- 
swer this question. In both countries variance in the level of reasoning 
ability has only a small effect on variance in earnings. This is partly be- 
cause reasoning ability has only a small effect on a worker's pay. More- 
over, in neither country are the more able workers highly concentrated 
in the highest quintiles of the distribution; the average ability of the low- 
est income quintile is not much less than that of the highest quintile. This 
occurs because a substantial proportion of primary completers of high 
ability did not gain access to secondary school, perhaps because of the 
relatively poor quality of their primary schooling or home training or be- 
cause of the limited number of secondary places in the past. 

Differences in years of schooling contribute rather more to the disper- 
sion of wages because of their relatively large effect on individual earn- 
ings and because the proportion of secondary completers in each earnings 
quintile rises with earnings. The contribution of years of schooling is 
greater in Tanzania than in Kenya despite the higher wage premium on 
secondary education in Kenya. In Tanzania the proportion of secondary 
completers rises more steeply from low-earnings to high-earnings quin- 
tiles. This reflects the greater scarcity of Tanzanian secondary completers; 
the proportion of secondary completers in relatively low-paying manu- 
facturing occupations is far higher in Kenya. 

In Kenya cognitive skill accounts for three times more variance in earn- 
ings than do ability and years of schooling combined; in Tanzania the 
ratio is two to onr Not only is cognitive skill highly rewarded, but also 
there are few highly literate and numerate workers, be they primary or 
secondary completers, in the low-earnings quintiles. The predominant 
contribution made by cognitive skill suggests tha inequality of pay arises 
primarily from inequality of individual productivity. Thus the efficiency 
cost of reducing inequality may be high. 
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The Indirect Effects of Ability and Schooling on Earnings 

Between two groups of employees of different reasoning ability, the more 
able group has higher earnings. In Kenya and Tanzania reasoning ability 
has only a small direct influence on earnings: at any given level of school- 
ing or cognitive skill, the naturally more able are not much more compe- 
tent on the job. But ability also operates indirectly, in two ways. First, 
other things being equal, the more able acquire more schooling and the 
higher earnings that go with it. Second, for any length of schooling, the 
more able are better at acquiring cognitive skill. Our estimates of educa- 
tional attainment functions and educational production functions mea- 
sure these respective mechanisms. 

An analysis of the relationship between ability and earnings for differ- 
ent ability groups shows that the largest single reason for the higher mean 
wage of the more able group was that they acquired more cognitive skill 
in secondary school. This factor accounted for 44 percent of the differ- 
ence in Kenya and for 48 percent in Tanzania. Greater access to second- 
ary school by the more able was an important cause of their higher earn- 
ings; it accounted for 32 percent of the higher wage in Kenya and for 
45 percent in Tanzania. Most of this effect worked through human capi- 
tal acquisition rather than through credentialism. Reasoning ability thus 
has an important but indirect influence on earnings. 

It was also possible to distinguish the different effects of secondary 
school attendance on earnings. The direct effect of secondary schooling 
by itself — the credentialist effect — was to raise wages by 21 percent in 
Kenya and by 12 percent in Tanzania. The indirect mechanism combines 
the isolated effect that secondary school attendance has on the level of 
cognitive skill with the isolated effect of higher cognitive skill on earn- 
ings. Their combination implies that human capita 1 acquisition in second- 
ary school raised earnings by 25 percent in Kenya and by 15 percent 
in Tanzania; both figures are larger than the corresponding credentialist 
effect. Thus the main effect of secondary school attendance on earnings 
is indirect, through the development of cognitive skill. 

In sum, the returns to cognitive skill are a payment for human capi- 
tal. Literate and numerate workers are more productive, and education 
and reasoning ability are valuable to workers mainly because they allow 
them to acquire skills that increase their productivity. Our analysis 
strongly supports the human capital interpretation of the education- 
wage relationship, although not to the complete exclusion of other 
influences. These conclusions have generally satisfied the usual statis- 
tical tests. That they apply to both Kenya and Tanzania increases their 
robustness. 
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Differences Arising from the Natural Experiment 

We have argued that the economic benefits of investment in secondary 
education are not just private; by increasing labor productivity secondary 
education also yields social benefits. The similarity between Kenya and 
Tanzania in the relationship between education and labor productivity 
poses another question: what are the consequences for labor productivity 
of the difference in education policy in the two countries? Or — to put 
the question in a form familiar to those who have studied economists' 
attempts to account quantitatively for differences between countries in 
output per capita or in rates of economic growth — to what extent does 
the difference between Kenya and Tanzania in human capital endow- 
ments, as a result of differences in education policy, account for the ob- 
served gap between the two countries in the productivity of wage labor? 
Judging by average wages, the difference between Kenya and Tanzania 
in productivity in the late 1960s was small — about 10 percent. By 1980 
this difference had grown to roughly 50 percent, and use of an appro- 
priate shadow price of foreign exchange would only increase this esti- 
mate. 

In the late 1960s — after the Arusha Declaration of 1967 and the appli- 
cation of its principles to education, as enunciated in Education for Self- 
Reliance (Nyerere 1967a) — significant differences in education policy 
emerged between the two countries. In Tanzania the priority accorded 
to the development of postprimary education gave way to the new prior- 
ity of universal primary education. The difference between Kenya and 
Tanzania in secondary enrollment rates and in the stock of secondary 
school graduates in 1980 can be traced to these changes in education pol- 
icies in Tanzania in the late 1960s. 

Differences in the quality of education. Education for Self- 
Reliance involved a qualitative as well as a quantitative change in direc- 
tion. The curriculum was modified in Tanzania so as to change values 
and to teach vocational skills, and the outcome was that less time was 
given to general academic skills. The two countries h?^e differed in an- 
other respect: in Tanzania greater stress has been placed on the use of 
Kiswahili in primary school, perhaps at the cost of achievement in second- 
ary school, where English is the language of instruction. 

Our estimated production functions indicate that secondary school at- 
tendance contributes substantially to cognitive skill in both Kenya and 
Tanzania. They also allow us to compare the quality of education in the 
two countries, as measured by cognitive "output" per unit of schooling 
"input" (see chapter 5). The educational production functions show that 
when inputs are standardized, cognitive skill is higher in Kenya than 
in Tanzani a and that it is more responsive to secondary schooling and 
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to reasoning ability. Consider, for example, someone whose reasoning 
ability is at the mean level of the combined sample. If he attended se- 
condary school in Tanzania, his predicted level of cognitive achievement 
as measured by our tests would be 36, whereas if he attended second- 
ary school in Kenya, his predicted level would be 42, or 17 percent 
higher. 

These results suggest that Kenyan secondary schools are indeed of 
higher avera,^ quality than their Tanzanian counterparts, but they do not 
allow us to determine how much of this difference in quality is attributa- 
ble to differences in curriculum, to greater managerial efficiency in 
Kenya, or to higher levels of such unmeasured inputs as the educational 
attainment of teachers, the availability of textbooks, or the provision of 
teaching facilities. Although educational spending per secondary student 
is higher in Tanzania than in Kenya, a higher percentage of that spending 
goes for board and lodging. A markedly higher proportion of second- 
ary students in Tanzania is enrolled in boarding school because of the 
smaller size of the secondary system. As the secondary system expands, 
economies of scale may make it possible to contain costs while raising 
quality. 

We have seen that the quantity and quality of secondary education are 
substantially greater in Kenya than in Tanzania. We therefore expect the 
cognitive skill level of the average employee to be higher in Kenya. 
Whereas the average scores of Kenyans and Tanzanians on the reasoning 
test are essentially the same, we find that Kenyan employees are indeed 
more numerate and more literate than their Tanzanian counterparts. The 
combined achievement score for Tanzania, appropriately weighted ac- 
cording to the proportions of primary and secondary completers in the 
Tanzanian urban labor market, is 30, whereas for Kenyans the corre- 
sponding score is 42, or 40 percent higher. 

Education policy and labor productivity. The results of the 
analysis with the expanded human capital wage functions show that 
workers who are more literate and numerate are more productive. Tanza- 
nia may thus have paid a price in output forgone by restraining the 
growth of secondary education and reducing the quality of education for 
the sake of other goals. We used our estimated educational production 
functions to assess how much greater the cognitive skill of the Tanzanian 
labor force would be if the quantity and quality of secondary education 
were increased to the Kenyan level, separately and in combination. Then 
we used our wage functions to assess the effect of these increases in cogni- 
tive skill on average wages (see chapter 5). 

We found that a simultaneous increase in quantity and quality would 
increase the cognitive skill of Tanzanians by 31 percent and their earnings 
by 13 percent. The increased quality of education accounted for more 
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than half the increases in the cognitive skill level and in earnings of the 
labor force. It seems that the opportunity cost to Tanzania of constrain- 
ing the quantity and quality of education has been substantial. Roughly 
40 percent of the current difference in mean wages between the Kenyan 
and Tanzanian workers in our tested subsamples can be accounted for 
by the lower cognitive skill of the Tanzanian labor force. The divergence 
between Kenya and Tanzania in education policies appears to have been 
an important factor in the divergence of mean earnings and productivity 
of labor in the two countries in recent years. 

Educational Expansion, Government Policy, and the 
Structure and Dispersion of Pay 

At the time of political independence in Kenya and Tanzania economi- 
cally active citizens with postprimary education were in extremely short 
supply. For instance, in 1962 there were only 4,700 candidates for the 
national form 4 examination in Kenya and 1,900 in Tanzania, The wage 
premiums that these people commanded in the labor market were sub- 
stantial. Wage differences associated with education were large by inter- 
national standards. 

In the subsequent two decades the annual flow of secondary graduates 
into the labor market grew rapidly, even in Tanzania. The annual growth 
of nonagricultural wage employment over those decades averaged 26,000 
in Kenya and 7,000 in Tanzania, whereas in 1980 there were 92,000 can- 
didates for the form 4 examination in Kenya and 18,000 in Tanzania. 
As the process of ousting all but the most highly qualified expatriates 
came rapidly to an end, the initially very tight labor market for secondary 
graduates was progressively loosened. 

Labor Markets in Kenya and Tanzania 

In the theory of competitive markets, a reduction in the relative scarcity 
of a factor of production lowers its relative price. Whether expansion of 
the secondary system will depress the premium on secondary education 
depends on the nature of the labor market. Are there institutional factors 
at work that might prevent or retard the operation of market forces? Our 
ultimate concern in this section is with the effect of secondary expansion 
in Kenya and Tanzania on the structure and dispersion of pay. Our first 
task is to explain how the labor market works in these countries. We 
focus on the roles of occupation and of public sector pay policy in the 
determination of wages. 
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Occupation. The occupation of a worker is an intermediary between 
his education and his earnings. Education, which primarily confers cogni- 
tive skill, is often the main deverminant of occupation. Because elements 
of human capital are occupation-specific, a worker's occupation has an 
important influence on the vocational skills that he acquires and therefore 
on his earnings. These ideas are applied to the Kenyan and Tanzanian 
samples in chapter 6. 

The wage in one occupation may exceed that in another because the 
first occupation inherently requires superior personal characteristics — 
some natural, such as ability, and some acquired, such as education and 
vocational skills. In exploring this idea we use the occupational produc- 
tion function, which, for each occupation, relates individual inputs, such 
as ability, education, and employment experience, to productivity. Work- 
ers were divided into six broad skill-based occupational groups among 
which the hierarchy of mean wages corresponded to our judgment about 
the hierarchy of skill. Since there was little mobility among these groups 
in the sample, assignment to a particular occupational group was likely 
to be an important determinant of lifetime earnings. Estimates of occupa- 
tion-specific wage functions show significant differences among occu- 
pations with regard to educatior and to employment experience; the 
returns to these human capital variables generally increase with the 
hypothesized occupational skill level. 

Inasmuch as mean wages and the functional relationship between in- 
puts and productivity vary among occupations, workers in different oc- 
cupations are likely to have different mean characteristics. We therefore 
estimated occupational attainment functions, in which workers' occupa- 
tions are explained in terms of their personal characteristics. In both 
countries the skill level of the most probable occupation rises with level 
of education: a worker's educational level is a powerful determinant of 
his occupation. 

We also examined the process of filtering down — the movement into 
lesser jobs of educated workers or of educated entrants to the labor mar- 
ket as a result of an increased supply of educated labor. The probabilities 
of occupational attainment were found to differ from one entry cohort 
to another, which suggests that the burden of filtering down falls on en- 
trants to the labor market rather than on incumbents. The year a worker 
entered wage employment is an important determinant of his occupa- 
tion. 

Consider the most recent cohort, which entered wage employment at 
the time of the surveys. The probability that a new secondary leaver will 
enter a semiskilled or unskilled manual job is more than two-fifths in 
Kenya. In Tanzania the probability is less than one-fifth, and the prob- 
ability that such a person will enter a nonmanual job is more than 
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three-fifths. The probabilities of occupational attainment of new pri- 
mary leavers are similar in the two countries, which reflects the similar- 
ity of government policies for primary education. The contrast arises 
for entrants with secondary education; there is more filtering down in 
Kenya, where secondary education expanded far more rapidly than in 
Tanzania. 

Our subr ntive conclusion is that skill-based occupation plays an im- 
portant in the abor market in Kenya and Tanzania. In the better- 
paying occupations the relationship between output and inputs (labor, 
cognitive skill, vocational skills, and natural ability) is such that these in- 
puts are found in combination and yield high returns. Natural ability and 
access to education are important to occupational attainment and thus 
to the acquisition of vocational skills: "unto him that hath shall be 
given." In a meritocratic educational and social system that provides 
equality of opportunity, positive interaction among the determinants of 
earnings contributes to economic efficiency. Even in a meritocratic sys- 
tem, however, the interaction accentuates income inequality among 
workers. 

Our methodological conclusion is that the role of occupation ought 
explicitly to be taken into account in analyzing the effects of educational 
expansion on the labor market. The premium on education may well be 
reduced primarily through the filtering down of the educated into lower- 
paying jobs in which their education is less productive. 

Government pay policy. Immediately after independence average 
wages were substantially higher in the public than in the private sector 
in Tanzania. This was partly because of the relative skill intensity of pub- 
lic services, but analysis of a 1971 household survey (Lindauer and Sabot 
1983) showed that when personal characteristics were standardized, 
there was a 13 percent wage premium in the public sector. This was 
in accord with the government's early policy of exercising wage leader- 
ship and setting a good example as an employer. At independence most 
middle- and senior-level civil service posts were held by expatriate Euro- 
peans whose pay was determined by labor market conditions in Europe. 
Localization took place rapidly over the next decade, but public sector 
wages did not fully adjust to reflect the consequent decline in employee 
supply price. To do away with one of the fruits of independence and to 
introduce a large wage disparity between Tanzanians and their expatri- 
ate counterparts would have been politically untenable. Private sector 
wages were more responsive to the change in labor market conditions. 

The policy of equalizing pay dates from the Arusha Declaration of 
1967, which set Tanzania on a more egalitarian and socialist path, The 
government attempted to resolve, through its pay policy, the conflict be- 
tween the claims of equity and the reward that education could command 
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in the market. The policy of wage compression extended beyond govern- 
ment employment to other parts of the public sector, including the bur- 
geoning parastatal organizations. In principle, the egalitarian pay policy 
also applied to the private sector, but it could not be enforced in practice. 
The effects of the public sector pay policy should be observable in the 
1980 survey, in which the public sector accounted for more than 60 per- 
cent of our sample. We refer to the public sector as the nonmarket sector 
and to the private sector as the market sector because the latter is likely 
to diverge less from free market conditions. We hypothesize that in 1980 
pay in Tanzania's nonmarket sector was less dispersed, and was lower 
for better-paid workers, than in the market sector. 

The economic and political factors that led the Tanzanian government 
to exercise wage leadership also operated in Kenya in the immediate 
postindependence period, and government pay policies in the two coun- 
tries were much the same. Since the mid-1960s the Kenyan government 
has progressively drawn back from being a wage leader and has ex- 
pressed itself in favor of equalizing wages. 

There is reason to question whether the government policy in fact 
brought about any significant departure from a market outcome foi wage 
structure in either the public or the private sector. There was no effective 
control over the private sector and public corporations, and central gov- 
ernment employment accounted for only a fifth of our sample. In prac- 
tice, the government appeared to adopt the prevailing wage rate to de- 
termine its wages, possibly because market forces were achieving its 
distributional goal. Our hypothesis for 1980, therefore, is that govern- 
ment pay policy had less influence in Kenya than in Tanzania and that 
in Kenya pay in the public service and in public corporations differed lit- 
tle from pay in the private sector. 

Educational Expansion and Wage Compression 

The relationship between educational expansion and wage structure is 
examined with the use of the 1980 samples and manufacturing sub- 
samples in both countries and a comparable 1971 survey of manufac- 
turing in Tanzania (see chapter 8). The manufacturing comparisons are 
useful because they contain a time-series element and because the manu- 
facturing sector is relatively free of the effects of government pay policy, 
which permits analysis of the relatively unimpeded operation of market 
forces. 

The manufacturing sector. The three manufacturing samples can 
be thought of as representing thn v points in a time series: Tanzania 1971, 
Tanzania 1980, and Kenya 1980. The ratio of secondary to primary 
leavers rises sharply across the three samples. By contrast, the occupa- 
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tional structure of the labor force is similar in all three. Given our skill- 
based occupational classification, this suggests that the composition of 
the demand tor skills has remained much the same. Thus the relative sup- 
ply of secondary leavers has increased against a background of unchang- 
ing relative demand. 

Educational expansion can compress the wage premium on education 
in two ways. First, wages in the occupations that employ secondary 
leavers may be reduced by competitive market forces. Second, the filter- 
ing down of secondary leavers into lesser jobs may reduce their average 
wage in relation to that of primary leavers. The education-occupation 
matrix is indeed different in the three manufacturing samples. The pro- 
portion of secondary leavers in nonmanual occupations was 76 percent 
in Tanzania 1971, 68 percent in Tanzania 1980, and a striking 26 percent 
in Kenya 1980. Most of the filtering down between 1971 and 1980 in 
Tanzania was from more senior white-collar jobs into junior clerical jobs. 
The corresponding proportions in unskilled and semiskilled manual oc- 
cupations were 6 percent, 11 percent, and 52 percent. Primary leavers 
were also filtering down, but at a much slower pace. The effect of the 
increase in the relative supply of secondary leavers is as expected. The 
standardized wage premium earned by secondary over primary leavers 
fell from 80 percent in Tanzania 1971 to 52 percent in Tanzania 1980 
and to 26 percent in Kenya 1980. 

The elasticity in the response of relative wages to relative supplies of 
educated labor implicit in the comparison between Tanzania 1971 and 
1980 is -1.48. It is -0.31 for Tanzania 1980 compared with Kenya 
1980 and -0.51 for Tanzania 1971 compared with Kenya 1980. Since 
the wage premium in Tanzania 1980 would not have entirely escaped the 
depressing effect of pay policy, the first elasticity is biased upward and 
the second downward. Thus the third elasticity (-0.51) is our best esti- 
mate. A doubling in the ratio of secondary to primary leavers employed 
in manufacturing would be sufficient to halve the ratio of their pay. 

The urban wage sector. Considering the urban wage labor force as 
a whole, we find that the ratio of secondary to primary leavers in Kenya 
(1.17) is two-thirds higher than in Tanzania (0.69). Since the occupa- 
tional composition of urban wage employment is similar in the two econ- 
omies, these ratios imply that filtering down has proceeded further in 
Kenya. Whereas 21 percent of secondary leavers were employed in un- 
skilled or semiskilled occupations in Kenya, only 5 percent were so em- 
ployed in Tanzania. The difference n the occupational distribution of pri- 
mary leavers is much less marked: the corresponding figures for primary 
leavers were 41 percent in Kenya and 38 percent in Tanzania. Again we 
predict a smaller wage premium for secondary leavers in Kenya. We find, 
however, that the standardized relative wage is higher in Kenya. The elas- 
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ticity in the response of relative wages to relative supplies implicit in the 
comparison is actually positive. 

The explanation for this anomaly is found in the difference in govern- 
ment pay policy in the two countries, the effect of which is examined 
in chapter 7. Whereas in Kenya the government has not significantly al- 
tered the market outcome, the Tanzanian government has intervened to 
compress the wage structure in the dominant public sector. In our wage 
function analysis we isolated the effect of pay policy on the educational 
structure of wages by using dummy variables for sector of ownership and 
allowing these variables to interact with educational attainment* It was 
then possible to simulate the premium on secondary education in the 
market sector. Eliminating the pay policy increased the premium by a 
mere 6 percent in Kenya but by 63 percent in Tanzania. This resolved 
the anomaly. The premium in Tanzania (0.64) now exceeded that in 
Kenya (0.51), and the elasticity of relative wages with respect to relative 
supplies of educated labor was negative (-0.25). 

This estimate of the elasticity would be accurate only if the relative de- 
mand for secondary leavers were the same in both countries. For in- 
stance, differences in sectoral composition or technology could cause 
production in Kenya to be more skill-intensive and so raise the premium 
there. It was possible to simulate what the premium on secondary educa- 
tion would be in Tanzania if Tanzania had Kenya's greater relative supply 
of secondary leavers or in Kenya if Kenya had Tanzania's lesser relative 
supply. When we standardize both for pay policy and for relative supply, 
the premiums on secondary education in Kenya and Tanzania are re- 
markably similar; that is, the relative demand for secondary leavers is 
much the same in the two countries. 

The somewhat higher elasticity estimated for the manufacturing sector 
than for the wage sector as a whole probably reflects the lower occupa- 
tional skill intensity of manufacturing production and the tendency of 
secondary leavers who enter manual jobs to prefer manufacturing; filter- 
ing down has proceeded further in manufacturing than in the wage sector 
as a whole. 

In sum, educational expansion can be an important means of com* 
pressing the wage structure in developing countries. In both Kenya and 
Tanzania the wage structure by education was remarkably wide at the 
time of independence. The structure has since been narrowed in both 
countries. Kenya achieved this outcome through its expansionary policies 
toward postprimary education. The mechanism was one of filtering 
down into less skilled occupations rather than of wage flexibility within 
occupations: the standardized occupational wage structure is similar in 
the two countries. Tanzania restricted educational expansion and used 
an egalitarian public sector pay policy to prevent scarcity rents from ac- 
cruing to the educated. Such segmentation of the labor market has its 
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drawbacks, however; it may well produce new inequities and mis- 
allocation of labor, 

Educational Expansion and the Kuznets Effect 

In making normative judgments economists are usually concerned with 
the inequality of wages received by individuals rather than with the struc- 
ture of wages. The inequality of wages is a function not only of the wage 
structure but also of the distribution of employees within that structure. 
Educational expansion can therefore have two effects on the inequality 
of pay. The compression effect — the narrowing of the wage structure — 
was analyzed above. The composition effect— the changes in inequality 
brought about when educational expansion changes the educational 
composition of the labor force — is discussed briefly here and more fully 
in chapter 9. 

It is widely accepted that in the process of economic development in- 
equality of income first increases and later decreases. The composition ef- 
fect has been cited to explain this phenomenon. Kuznets (1955) has ar- 
gued that the transfer of workers from a large traditional sector in which 
mean income is low to a small modern sector in which mean income is 
high causes inequality to increase initially and to decrease later, when 
the sectors are roughly equal in size. Although Kuznets did not incorpo- 
rate any compression effect, and although the present study is confined 
to educational groups within the urban wage sector, our analysis is in 
the spirit of the broader Kuznets hypothesis. 

The compression effect of educational expansion is always to reduce 
inequality; the composition effect may either increase or decrease ine- 
quality. It is therefore possible for the two effects to work against each 
other, and the net outcome is then unclear, Simulation analysis using 
earnings functions based on data from the three manufacturing sub- 
samples or the two wage sector samples makes it possible to isolate in 
turn the compression effect, the composition effect, and their combined 
net effect. 

When we examine the manufacturing subsamples, we find that the 
compression effect of educational expansion, as measured by substituting 
one educational composition for another, indeed reduces inequality. 
When Tanzania 1971 is compared with Kenya 1980, inequality as mea- 
sured by the variance of the natural logarithm of wages is reduced by 
approximately half. As the share of secondary leavers increases from its 
initially small size, inequality increases: the composition effect is positive. 
But the compression effect predominates, and the combined effect is for 
the variance of log wages to fall by a quarter or a third of its value. Signif- 
icant further expansion of the secondary leaver group (which accounts 
for 42 percent of combined primary and secondary leavers in Kenya 
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1980) might well cause the composition effect to reinforce the compres- 
sion effect rather than work against it. 

Because educational expansion reduces the wage premium less dramat- 
ically in the wage sector as a whole, the compression effect is weaker 
there than in the manufacturing sector. But the composition effect also 
reduces inequality on account of the greater importance of secondary 
leavers in employment (54 percent of the combined total in Kenya). The 
combined effect of educational expansion as it increases from the 
Tanzanian to the Kenyan level is therefore significant; the variance of log 
wages falls by some 15 to 20 percent of its value. 

We have shown that educational expansion can involve an important 
externality — reduced inequality of pay — that will not be taken into ac- 
count by private agents and possibly not even by policymakers. This ef- 
fect is normally ignored in conventional cost-benefit analyses of educa- 
tion, but it is relevant whenever government holds to an egalitarian social 
welfare function. 

Educational Expansion and Equality 
of Opportunity 

Traditionally, because land was abundant and capital negligible, tribal 
communities in Kenya and Tanzania were economically egalitarian. Eco- 
nomic development, particularly in the urb n modern sector, led to the 
accumulation of physical and human capital, and inequality of income 
and economic opportunity increased. An important question arose: who 
in these predominantly poor societies would be the lucky few to gain the 
economic prizes? 

The inequalities of opportunity that stem from the inheritance of 
wealth are well recognized in industrial societies. The advantages include 
income from wealth, economic gains from family connections (including 
marriage with others of similar status), and the means to invest in human 
capital. There is a strong positive correlation between the educational at- 
tainment of children and the economic status of their parents in industrial 
societies, whether postcompulsory education is privately purchased or 
heavily subsidized. For instance, British higher education is almost en- 
tirely publicly funded, and access is on the basis of meritocratic selection 
criteria. Yet in 1980 social classes 1 and 2 (out of 5), which represent 
fathers in professional and technical occupations, accounted for 27 per- 
cent of the 18-year-old population but 70 percent of those accepted by 
universities (Royal Society 1983). 

This section is concerned with a dimension of inequality that is rela- 
tively neglected by economists — intergcnerational mobility. In Kenya 
and Tanzania the great shortage of educated labor after independence 
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created scarcity rents, and educational attainment became perhaps the 
most important determinant of income. It was possible that access 
to education would depend on family background; that is, on the edu- 
cation or income of parents. Have Kenya and Tanzania been character- 
ized by increasing economic and social stratification as a result of 
the emergence of a self-perpetuating educated Jite? The near achieve- 
ment of universal primary education implies that in neither country is 
there now much selectivity by family background in access to the first 
'evcl of the educational pyramid. We therefore focus on postprimary 
education. 

Education Policy and the Distribution of Secondary Education 

In which of the two secondary systems under study is the distribution 
of school places by family background more equal? How have the rapid 
expansion of secondary enrollment in Kenya and the contrasting situa- 
tion in Tanzania affected the degree of intergenerational mobility and the 
process of class formation? These questions are discussed briefly here and 
examined in detail in chapters 10 and 11. 

Determinants of educational access. The Tanzanian government 
introduced policies to reduce the role of family background in determin- 
ing access to secondary schooling, heavily subsidizing the cost of attend- 
ing government schools to bring secondary schooling within the financial 
reach of all segments of the community. It was inevitable that these subsi- 
dies, together with the high private returns to secondary schooling and 
the small size of the secondary system, would lead to substantial excess 
demand for places in government schools. As the country moved to uni- 
versal primary education, the promotion rate from the final year of pri- 
mary school to the first year of secondary school fell from 36 percent 
in 1961 to 19 percent in 1967 and to 7 percent in 1980. The correspond- 
ing promotion rate to government secondary school fell even more dra- 
matically, from 36 percent in 1961 to 15 percent in 1967 and to 4 per- 
cent in 1980 (Cooksey and Ishumi 1986, table 2.3). The figure for 1980 
is one of the lowest progression rates in the world. The government there- 
fore adopted formal meritocratic selection criteria to prevent "class collu- 
sion" in the rationing of the scarce places. It restricted the private sector 
not only on the advice of its manpower planners but also because of its 
desire to make access to secondary education less dependent on ability 
to pay. 

In Kenya government secondary schools were also highly subsidized, 
and meritocratic criteria were used to ration scarce places. The important 
policy differences between the two countries were that the government 
system grew more rapidly in Kenya and that restrictions were not im- 
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posed on the private sector, which enabled the harambee system to mush- 
room. 

It might be expected that the greater importance of private schools in 
Kenya would produce greater inequality in access to secondary places. 
This, however, overlooks the role played by the size of the system. We 
have already seen how Kenya's "failure" to curb expansion contributed 
to higher labor productivity and lower inequality of pay. It also contrib- 
uted to a more equal distribution of secondary schooling. 

The hope that meritocratic selection criteria would suffice to ensure 
representation of income groups in secondary school in proportion to 
their numbers was disappointed in Tanzania. In part this was a result of 
the pressures to subvert the selection system that inevitably flowed from 
the scarcity rents associated with extreme rationing (Cooksey and Ishumi 
1986, section 2). Entry to government schools is regulated by a quota 
system calculated on the basis of the number of primary (standard 7) 
leavers in each district. Marks in the primary-leaving examination are the 
main criterion for filling a quota. Minimum entry requirements in terms 
of examination marks vary substantially from region to region. In princi- 
ple, the quotas help children in poor regions, but in practice, the localiza- 
tion of decisions is said to lead to favoritism toward the children of local 
administrators and other influential people. Moreover, although the 
practice is officially banned, children have been transferred "through the 
back door" from private to government schools in secondary forms 2 and 
3 (Cooksey and Ishumi 1986, pp. 16, 18). 

There is a second and probably more important reason for unequal 
access to secondary school that is ' ven less avoidable than corruption. 
It has been observed in many countries that children from educated back- 
grounds are at an advantage in academic competition. In Kenya and Tan- 
zania the children of more educated parents tend to be in the higher- 
quality primary schools. Children from educated homes also have better 
opportunities to acquire cognitive skill and appropriate attitudes in the 
home. This effect may be particularly powerful in Kenya and Tanzania, 
where education is often entirely new to a family: no less than half of 
the urban wage labor force in both countries had parents with no educa- 
tion at all. The children of the educated are therefore concentrated in the 
upper tail of the distribution of cognitive achievement at the end of pri- 
mary school. Accordingly, a disproportionate number of them are among 
the few who are able to clear the meritocratic hurdle into government 
secondary school. 

Differences in educational access. We explored the determinants 
of educational attainment in our samples by means of educational attain- 
ment functions, in which the probability of a worker's having reached 
a particular level of schooling is explained in terms of various characteris- 
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tics, including family background (the educational attainment of his par- 
ents), the aggregate rate of enrollment in the school system when he 
would have gone through it, race, and rural or urban location. We found 
that the distribution of secondary places by family background is highly 
unequal in Tanzania. In 1960 the probability that a primary leaver would 
get into secondary school wa 0.81 if one parent had at least secondary 
and the other at least primary education but only 0.13 if neither parent 
was educated. Fifteen years later, in 1975, these probabilities were little 
changed; they were 0.83 and 0.21, respectively. 

The policy of applying academic selection criteria within a quantita- 
tively constrained secondary system did not have the egalitarian distribu- 
tional impact that had been expected. The children of Tanzania's edu- 
cated elite continued to claim their customary places. Children from 
relatively poor and uneducated households would have benefited dispro- 
portionately if the secondary system (both government and private) had 
expanded. Our survey indicated that many of these families were willing 
and able to pay private school fees. The frustrated demand for secondary 
education caused by government policy was concentrated among the 
poor. 

The results for Tanzania are in contrast with those for Kenya. In 1960 
the degree of inequality of access in Kenya was similar to that then pre- 
vailing in Tanzania; the probability of secondary access for primary 
leavers was 0.83 for children of the most educated group of parents and 
0.21 for children of uneducated parents. The corresponding figures for 
1975 were 0.89 and 0.73. Thus inequality of opportunity in Kenya nar- 
rowed dramatically over the fifteen years as secondary access tripled for 
the children of the uneducated. A child of uneducated farmers was 3.5 
times more likely to attend secondary school if he was born in Kenya 
instead of in Tanzania. This is another example of how intervention in 
the market for education unintentionally led to an outcome in conflict 
with a strongly avowed goal of the Tanzanian government. 

Education Policy and Intergenerational Mobility 

Today all children in Kenya have roughly the same chances of attending 
primary and secondary school, irrespective of family background. It 
might be expected, therefore, that family background would no longer 
influence performance in the labor market. We find that this is not the 
case. There is a sense in which intergenerational mobility is no greater 
in Kenya than in Tanzania. Occupational attainment provides an illustra- 
tion. In both countries family background makes for a sharp difference 
in the probability of attaining a high-skill, high-paying job. If both of 
a worker's parents are uneducated, the probability that the worker will 
have a nonmanual job is 0.22 in Kenya and 0.18 in Tanzania; if both 
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have primary education, the probabilities are 0.53 and 0.52, respectively; 
and if both have secondary education, the probabilities are 0.90 and 
0.99, respectively. 

Determinants of intergenerational mobility. This rather sur- 
prising finding cannot be explained by differences in the distribution of 
workers among occupations, for the distribution is almost identical in 
the two countries. The explanation is rather to be found in the influence 
of family background on academic performance in secondary school and 
on access to tertiary education. Family background has an equally pow- 
erful effect on primary school performance and on access to government 
secondary education in both countries, as was explained above. Kenya 
and Tanzania differ markedly, however, in the relation of family back- 
ground to performance in secondary school. 

The relatively small size of the Tanzanian secondary system gives rise 
to a very low progression rate from primary to secondary school — a mere 
7 percent in 1980. This means that— apart from the regional balancing 
effect of quotas — only the most highly qualified primary leavers and (to 
the extent that corruption occurs at the local level) the less-qualified chil- 
dren of the rich and powerful gain access to secondary school. The few 
children from uneducated families — the extraordinary few — who are ad- 
mitted are at least as well qualified as their more privileged peers and 
can compete on equal terms with them in secondary school, usually a 
boarding school away from home influences. Performance in the national 
form 4 examination and promotion rates to upper secondary school 
(forms 5 and 6) and to tertiary education are evidence of this equality. 
There are no substantial differences by family background either in form 
4 examination results or in access to form 5. 

Because the secondary system is larger in Kenya, is less selective and 
the variance in entry qualifications is greater than in Tanzania. The chil- 
dren from uneducated families who go on to secondary school are not 
limited to the few who perform outstandingly in the national primary- 
leaving examination. Owing to the academic advantages conferred by 
their family background, the children of educated parents perform better 
on average in that examination. Not only are the children of the unedu- 
cated less well qualified when they enter secondary school, but this initial 
disadvantage is accentuated by their concentration in the relatively low- 
quality harambee schools. Scores on the national form 4 examination 
and rates of promotion to form 5 provide evidence that children do not 
compete on equal terms in secondary school. In contrast to Tanzania, in 
Kenya there is a strong positive relationship between the parents' educa- 
tion and the child's form 4 examination performanc;, access to form 5, 
and access to tertiary education. 

In both countries entry to the heavily subsidized tertiary education sys- 
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tern depends on meritocratic criteria. It might be expected that in Kenya, 
where there is far greater equality in access to secondary school and 
where the tertiary system is somewhat larger, access to tertiary education 
would be more equal than in Tanzania. In fact, it is less equal. The proba- 
bility of access to form 5 (the gateway to tertiary education) ranges from 
0.23 for the children of uneducated parents to 0.36 for the children of 
the most educated group of parents in Tanzania, whereas the correspond- 
ing range is from 0.06 to 0.42 in Kenya. The explanation for this surpris- 
ing result is found in the small size of the tertiary system in both countries 
and the difference between them in relative secondary and tertiary enioll- 
ments. In Kenya the progression rate from secondary to tertiary educa- 
tion is far lower than in Tanzania, and the secondary system is more het- 
erogeneous in quality. Since only a small elite of form 4 leavers can enter 
the upper secondary and tertiary systems, academic competition is in- 
tense, and the children of the educated are at an advantage in this compe- 
tition. The low promotion rate into tertiary education no doubt generates 
political pressures for the expansion of tertiary enrollment in Kenya, just 
as earlier there were pressures to expand secondary enrollment. Until the 
tertiary system expands greatly, there will be few places left for the chil- 
dren of the uneducated after the children of the educated have claimed 
their customary places. 

In Tanzania, but not in Kenya, disproportionate numbers of children 
of uneducated parents leave the education system after they have com- 
pleted primary school. In Kenya disproportionate numbers of the chil- 
dren of uneducated parents drop out after secondary school, whereas this 
is not the case for Tanzanians who complete form 4. In Kenya, therefore, 
the phenomenon of differential access is not avoided but is merely post- 
poned. 

The extent of intergenerational mobility. Intergenerational mo- 
bility can be thought of in absolute or relative terms and in terms of edu- 
cation or of success in the labor market. There is clearly greater absolute 
intergenerational mobility in Kenya than in Tanzania; the average differ- 
ence between the education of parents and that of their children is larger 
in Kenya. Similarly, the higher productivity associated with additional 
education raises the income of children in relation to that of their parents 
more in Kenya than in Tanzania. 

The degree of relative intergenerational mobility, however, is roughly 
the same in the two countries. We have already seen that when intergen- 
erational mobility is measured by the educational attainment of the sec- 
ond generation, the greater equality of access to secondary education in 
Kenya is offset by inequality of access to education beyond form 4. There 
are three reasons why intergenerational mi ility, as measured by the suc- 
cess of the second generation in the labor market, is low in Kenya. First, 
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education has a strong positive effect on occupational attainment, and 
thus the greater access of the children of the educated in Kenya to educa- 
tion beyond form 4 gives them priority in the queue for jobs. Conse- 
quently, the children of uneducated parents do no better in the hierarchy 
of occupations than do those in Tanzania. Second, even when we standard- 
ize for years of schooling and concentrate on form 4 leavers, we find 
a strong positive relationship between examination performance and 
earnings in Kenya; this means that the children of educated parents have 
an advantage in the labor market. The same relationship is found in Tan- 
zania, but it is weaker. Third, it appears that the expansion and conse- 
quent democratization of the secondary school system in Kenya has given 
rise to labor market discrimination by employers on the basis of family 
background. When we standardize for examination performance as well 
as for years of education, we find that children from educated families 
earn more in Kenya. In Tanzania, where form 4 leavers are scarcer, we 
find no such discrimination. 

Cost-Benefit Analysis of Secondary Education: 
Methodological and Policy Issues 

Cost-benefit analyses of investment in education have been conducted in 
most low-income countries. These studies have been influential; much of 
the conventional wisdom about private and social returns to investment 
in education and the contribution of educational expansion to economic 
growth can be traced to their findings, and in many countries these 
findings have entered into policy formulation. At the core of the fairly 
standard methodology employed in these analyses is the relationship be- 
tween education and earnings, which is used to measure the benefits of 
educational investment. On closer examination this seemingly straight- 
forward relationship presents some thorny methodological issues, and 
the resulting controversy has clouded the interpretation of rates of return 
to education. The data sets generally used to measure rates of return do 
not permit the empirical resolution of this controversy. Our surveys pro- 
vide an opportunity to shed light on several of the more troublesome 
issues. 

First, our measurement of the separate influences on earnings of cogni- 
tive skill, reasoning ability, and years of schooling has a bearing on a 
long-standing question in the economics of education: what proportion 
of the conventionally measured rate of return to education is attributable 
to the effect on productivity of the acquisition of human capital in 
school? The standard methodology assume, that the proportion of the 
rate of return attributable to screening or credentialism is negligible, and 
this assumption has been much criticized. 

Second, underlying the standard method of estimating rates of return 
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is a presumption that the wage structure is a result of the unfettered mar- 
ket interaction of sellers and profit-maximizing buyers of labor services 
and therefore accurately reflects the difference in productivity between 
workers with more education and those with less. But where the govern- 
ment actively intervenes in the labor market— the case in most develop- 
ing countries— public sector pay policy has the potential for segmenting 
the labor market and biasing estimates of the returns to education. More- 
over, bias can arise from employment policy as well as from wage policy. 
In the private sector it is reasonable to assume that profit-maximizing 
employers will not hire workers whose marginal product is less than the 
wage. In the public service and in public sector enterprises with access 
to subsidies, however, employment need not correspond to the level at 
which wage equals marginal product. Thus, unless account is also taken 
of government employment policy, rates of return to education based on 
the educational structure of wages may be seriously biased. 

We have shown how educational expansion compressed the educa- 
tional structure of wages in Kenya and Tanzania. The process by which 
this occurred— primarily through changes from one cohort to the next 
in the occupations entered by workers with a given level of education — is 
relevant to a third issue in rate of return methodology: what is usually 
measured in rate of return studies is the average return to education, even 
though marginal returns should be the basis for investment policy. The 
assumption is that the average wage of (standardized) labor measures the 
wage received by the marginal (that is, the most recently recruited stand- 
ardized) worker. But because of changes in labor market conditions as 
a result of the growth in the supply of educated labor, the average wage 
may be a poor indicator of the marginal wage. For example, the average 
income of all primary leavers in the labor market may be a hollow pros- 
pect for those just entering the market. The average reflects the perform- 
ance of older cohorts for whom a primary school certificate was a pass- 
port to a white-collar job, whereas today a primary leaver may be 
fortunate to get the most menial blue-collar job. Failure to take account 
of the gap between average and marginal returns can lead to overesti- 
mates of returns to education, and because the gap differs between pri- 
mary and secondary levels, ignoring it may lead to a reversal in the hier- 
archy of returns. 

A fourth issue is the comparative costs and benefits of government and 
harambee secondary schools in Kenya. We disaggregate the cost-benefit 
analysis by type of school and calculate separate private and social rates 
of return for government and for harambee schooling. This allows ts to 
assess the extent to which the market for secondary education is seg- 
mented—that is, the extent to which the net private benefits to secondary 
education vary with type of school attended— and the efficiency and eq- 
uity implications of such segmentation. This analysis provides ..ie basis 
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for an evaluation of the way in which the government chooses to subsi- 
dize secondary education. 

The Returns from Cognitive Skill Acquired in School 

As was shown in the first section of this chapter, our survey evidence 
bears out the human capital interpretation of the education-wage rela- 
tionship rather than the screening or credentialist interpretation. This re- 
sult appears to support the standard method of estimating the social ben- 
efit of education. Our three-equation recursive model, however, enables 
us to conduct a more precise evaluation of the standard method, of the 
sort first suggested by Becker (1964). The analysis is confined to Kenya 
because of the additional complications introduced by government pay 
policy in Tanzania, which are difficult to isolate in the tested subsamples. 
We compare the social rate of return to secondary education, estimated 
in the conventional way, with the return obtained by using the recursive 
model to trace the productive effects of secondary schooling (see chapter 
12). 

The educational attainment function identifies the contributions to 
human capital acquisition that secondary schools make — through the in- 
teraction of ability and schooling inputs — by their selection of the more 
able primary completers. The educational production function shows the 
effect of secondary schooling on cognitive skill. The earnings function pre- 
dicts the effect of higher cognitive skill on earnings and, by implication, 
on productivity. These three relationships are different aspects of the 
productivity-enhancing role of secondary education. The earnings func- 
tion also shows the direct effects on earnings of ability and credentialism 
and thus enables us to separate them from the human capital effects. 

On the standard definition of the benefit stream, the social rate of re- 
turn to secondary schooling is 13 percent. When the recursive system is 
used and all of the effects are combined, the rate is 15 percent — not sig- 
nificantly different. Since the direct effects of ability are negligible, cogni- 
tive skill and credentialism together produce a return of 14 percent. Cog- 
nitive skill makes the larger contribution of the two; it raises earnings 
by 33 percent, whereas secondary school attendance on its own raises 
earnings by 21 percent. 

It is difficult to interpret the effect of cognitive skill on earnings except 
in terms of human capital acquisition. The smaller direct effect of school- 
ing may represent credentialism or screening by employers on the basis 
of education, or it may contain elements of human capital acquisition 
that are not captured by our measure. For instance, schools may impart 
cognitive skills other than numeracy and literacy or valuable affective 
traits such as personal motivation or discipline. Our findings therefore 
tend to vindicate the use of the standard methodology in Kenya. 
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Public Sector Pay and Employment Policy 
and the Return on Education 

It was shown above that in Tanzania an egalitarian pay policy in the 
dominant public sector has compressed the wage structure by educa- 
tional level and reduced the premium on secondary education. This raises 
the question of whether public sector pay policy biases conventional esti- 
mates of the social rate of return on secondary education. Another com- 
plication is that since the public sector is not necessarily profit maximiz- 
ing, wages need not equal marginal products. To explore these issues we 
examine the sensitivity of conventional estimates to alternative models 
of government pay and employment policy (see chapter 13). 

Standard methods of estimation give a rate of return to secondary edu- 
cation of 13 percent in both countries. These results are not consistent 
with our expectation of a higher return in Tanzania, where secondary 
completers are in scarcer supply. The explanation lies in the difference 
in public sector pay and employment policies in the two countries and 
in the conventional abstraction from those differences. 

Rate of return estimates for the public and private sectors separately 
indicate a relatively small difference in Kenya (10 and 15 percent), which 
reflects the only mildly compressive pay policy. In Tanzania public sector 
pay policy gives rise to a larger difference (9 and 20 percent). Tanzania 
can maintain such a large gap because of constraints on the ability of 
educated labor to move from the large public sector to the much smaller 
private sector. Since there is no consistent evidence of a positive relation- 
ship between the examination performance of secondary completers and 
their employment in the private sector, the difference cannot be simply 
a result of the "creaming" of better workers by private employers. As 
expected, the private sector rate of return is higher in Tanzania than in 
Kenya. 

When the government intervenes to reduce pay, the wage in the public 
sector may measure the marginal product of government employees (if 
the government behaves as a profit-maximizing employer), fall short of 
marginal product (if the government allocates labor optimally between 
sectors but pays no more than it has to), or exceed marginal product (if 
there is overmanning in the public sector). The estimated SvKial rate of 
return in the economy is shown to be sensitive to the choice among these 
assumptions, particularly in Tanzania. 

In both countries additional knowledge of the workings of the public 
sector labor market would be required to estimate definitive rates of re- 
turn to secondary education. Rate of return analysis should not be con- 
ducted mechanically but should rest on a knowledge of government ob- 
jectives and behavior. 
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The Relative Rates of Return to Primary and Secondary Education 

Perhaps the most influential stylized fact to emerge from twenty-five 
years of rate of return studies in dozens of developing countries concerns 
the relative rates of return to primary and secondary schooling. The aver- 
ages of a large number of these studies indicate social rates of return of 
27 percent for primary education, 16 percent for secondary education, 
and 13 percent for tertiary education. The implication generally drawn 
from this ranking is that top priority should be given to primary educa- 
tion as a form of investment in human resources. A well-known but little- 
heeded criticism of conventional rate of return studies, however, casts 
doubt on this conclusion as applied to Kenya. 

In conventional rate of return studies the returns to education are mea- 
sured by the wage differences associated with educational differences. 
The assumption is that the wage difference between primary and second- 
ary completers measures their difference in marginal product and there- 
fore indicates the marginal product of education. This assumption will 
be misleading if the average wages of all primary and secondary 
completers are inapplicable to those now entering the labor market. 
Rapid expansion of the educational system, as in Kenya, can change dra- 
matically the labor market conditions faced by school leavers. The supply 
of educated labor has tended to outstrip wage employment in many de- 
veloping countries, thereby necessitating substantial adjustments in the 
labor market. In particular, the education-occupation matrix tends to 
change from one cohort to the next. This issue is examined in chapter 
14. 

In the wage sector in Kenya, uneducated workers are the only ones 
who have generally remained in the same (unskilled) occupations from 
one cohort to the next. Two or three decades ago primary completers 
were in scarce supply, and a primary school certificate was a passport 
to a white-collar job. Those who obtained those jobs remain in them 
today. But, owing to the rapid expansion of the education system, today's 
primary completer is fortunate to get a low-paying blue-collar job, and 
his chance of obtaining a senior white-collar position, as many of his 
predecessors did, is i eligible. 

Similarly, whereas curlier cohorts of secondary completers were en- 
sured access to nonmanual occupations, a rising proportion of recent co- 
horts have had to accept manual employment. The filtering-down proc- 
ess, whereby successive cohorts ot workers with the same education enter 
less skilled jobs, was taken into account in calculating rates of return to 
primary and secondary education in Kenya. In addition to average rates 
of return, marginal rates of return were calculated by using the occupa- 
tional distribution of the most recent cohort of labor market entrants to 
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derive the wage difference attributable to education. In contrast, conven- 
tional rate of return studies inflate the wages of workers at a particular 
educational level by including in the calculation the currently unattain- 
able occupational attainment of earlier cohorts. 

In Kenya the rate of return to primary education is highly sensitive to 
the distinction between average and marginal rates of return, whereas the 
rate of return to secondary education is not. The average rate of return 
to primary education, as conventionally measured, is 17 percent, and the 
marginal rate of return is only 12 percent. The marginal return is mark- 
edly lower than the average for two reasons. At the primary level substan- 
tial filtering down takes place and there are large differences in wages 
by occupation, whereas for the uneducated there is less scope for filtering 
down and wage differences by occupation are small. 

The return to secondary education, by contrast, is not affected by the 
corresponding adjustment: the average and marginal rates of return are 
bcrh 13 percent. Because the degree of filtering down of primary and sec- 
ondary completers is similar, their difference in earnings is little altered. 
Moving from the average to the marginal concept of the rate of return 
reverses the usual hierarchy: at the margin the rate of return to secondary 
education exceeds that to primary education. 

The Kenyan analysis suggests that the conventional wisdom about 
the hierarchy of the returns to education in Africa and elsewhere rests 
on studies that are likely to contain a methodological error. Although 
the average rate of return on primary schooling for a large number of 
countries may be as high as 27 percent, the marginal return is likely 
to be considerably lower and may be less than the return to secondary 
schooling. 

The conventional assessment of educational investment priorities ac- 
cords the highest priority to primary education in those poor countries 
which, unlike Kenya and Tanzania, have not achieved universal primary 
education. The implication of our illustrative analysis for Kenya is not 
that the conventional assessment is necessarily wrong- \i some countries 
even the marginal rate of return to primary education may be high, and 
the expansion of primary education could yield important distributional 
benefits and positive externalities. Rather, the implication is that the jury 
is still out. 

Efficiency and Equity Implications of Subsidies 
in Secondary Education 

Our comparative cost-benefit analysis of government and private (ha- 
rambee) schools in chapter 15 is confined to Kenya because of the ab 
sence of data on costs in the private sector in Tanzania. It shows th t 
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the market for secondary education in Kenya is highly segmented. The 
cost to a parent of sending a child to a government secondary school is 
less than the cost of sending the child to a harambee school. Moreover, 
the difference in predicted lifetime earnings between form 4 leavers from 
the two types of school indicates that the private return is substantially 
higher for government schools. Our estimate is that the private rate of 
return to government schooling is about 50 percent higher than the 
return to harambee schooling — 14.5 percent compared with 9.5 
percent. 

Government subsidies explain this gap. Although the costs to parents 
of sending a child to a government school are only 63 percent of the cor- 
responding costs at a harambee school, per pupil expenditures are 35 
percent higher in government schools. In 1980 the per pupil subsidy was 
roughly 2,000 shillings in government schools and 200 shillings in 
harambee schools. Government schools thus charge less for a higher- 
quality education. We show that the difference in earnings streams be- 
tween government and harambee school leavers is attributable to the 
higher cognitive skill of the former and not, for instance, to the greater 
selectivity of government schools. When the higher wastage rates for 
harambee schools are taken into account, the gap in rates of return 
widens. 

The result of this marked segmentation of the market for education 
is that parents strongly prefer to send their children to government 
>ols. This preference is manifested in the substantial excess demand 
>r government school places, the consequent stiff academic competition 
for access to government schools, and the role of harambee schools as 
the secondary schools of last resort. 

The private and social returns to harambee secondary schools are es- 
sentially the same: adding the negligible average government subsidy to 
the private cost does not measurably reduce the rate of return. The sub- 
sidy per pupil in the government system is far from negligible: adding 
the government subsidy to the private cost increases the total cost by 133 
percent and reduces the social return below the private return. Yet the 
social return, at 13 percent, remains substantially higher in government 
than in harambee schools. This suggests that the government system is 
the more cost-effective system for society. 

One justification for introducing subsidies of government secondary 
schools in Kenya was the belief that without them children from poor 
families could not afford to attend. Who, then, reaps the benefits of these 
large subsidies? Among those enrolled in secondary schools, children 
with highly educated, high-income parents disproportionately gain ac- 
cess to government schools: the probability nses from 0.16 for the chil- 
dren of uneducated parents to 0.51 if one parent has at least primary 
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and the other at least secondary education. The reasons, predominantly 
meritocratic, have been explained above. Whatever the reasons, those 
with the greatest ability to bear the cost of their children's education are 
the most likely to receive large subsidies. 

Policy Implications 

Tanzania's policies for secondary education were much influenced by the 
principles enunciated in Education for Self -RelLnce (Nyerere 1967a), is- 
sued shortly after the Arusha Declaration put Tanzania on a socialist 
path. The objectives of the policies included controlling the expansion 
of postprimary education to satisfy manpower requirements rather than 
private demand for education, reducing elitism and the tendency for 
schooling to promote inequality and class formation, and preparing chil- 
dren better for life in socialist Tanzania. 

Manpower planning involved, on the one hand, forecasting future re- 
quirements for educated labor and, on the other, restricting the growth 
of the postprimary school system. Among the policies adopted to pro- 
mote the egalitarian objective were the use of academic criteria, tempered 
by a regional quota system, for entry to secondary education, the waiving 
of all fees in government secondary schools, and the discouragement of 
private schools that would offer secondary education only to those who 
could afford it. To further the attitudinal and vocational objectives, polit- 
ical education and activities (such as cultivating farm plots) designed to 
promote self-reliance were introduced into the schools, the secondary 
curriculum was diversified away from general academic subjects and to- 
ward vocational subjects, and the primary curriculum was made more 
appropriate for the majority who would never enter secondary school 
and would become farmers. 

The education policies adopted in Tanzania have aroused interest and 
comment in the international education and development community. 
These policies are radical not just in rhetoric but in fact: they have sad- 
dled Tanzania with one of the smallest secondary systems in the world 
and have changed the nature of education. Some commentators have held 
up Tanzania as a model. Others have been critical, perhaps because they 
recognized that government intervention frequently generates counter- 
vailing tendencies and side effects that can produce outcomes different 
from those intended. 

How successful have these policies been in meeting their own objec- 
tives and as judged by the usual economic criteria? The evidence adduced 
by educationalists and reviewed by Cooksey and Ishumi (1986) concern- 
ing the first point — the internal objectives — is discouraging. Our study 
addres s the second issue by comparing the outcomes of differing poli- 
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cies toward secondary education and assessing these policies according 
to economic criteria. 

Kenya has followed a more conventional set of education policies than 
has Tanzania. Forecasts of manpower requirements have not governed 
the expansion of postprimary education. At the secondary level the sup- 
ply of educational opportunities, both in government and in private 
schools, has been more responsive to demand. The government has tole- 
rated the rapid growth of a private secondary system in which ability to 
pay is necessarily a criterion for access. Unlike Tanzania, Kenya is 
roughly on the curve that relates the secondary enrollment ratio to na- 
tional income per capita in cross-country comparisons (see figure 16-1). 
Furthermore, primary and secondary schooling in Kenya has not strayed 
far from the usual curriculum, with its stress on academic subjects. 

In the foregoing sections we summarized the results of the East African 
natural experiment. In this section we shift from positive to normative 
analysis and to policy implications. We evaluate each aspect of the exper- 
iment by the criteria of efficiency and equity and then — since the policies 
are an integrated package — overall. 

Efficiency 

Our research has attempted to study the relationships between education 
policy and efficiency in greater depth and breadth than is conventionally 
done. The greater depth is made possible by introducing reasoning ability 
and cognitive skill as the links between education and wages. That analy- 
sis lends strong support to the human capital interpretation of the 
education-wage relationship. It implies that standard cost-benefit meth- 
ods of appraising education are valid in this crucial respect. 

A corollary of this finding is that the assumptions underlying man- 
power planning approaches to education policy are invalid. Within our 
six skill-based occupational gtoups we find that earnings vary by educa- 
tional level; indeed, in the case of form 4 leavers they vary with examina- 
tion performance. The cognitive skill that a worker brings to a job affects 
his productivity and therefore his pay. The very different education- 
occupation matrices in the two countries imply that Kenyan workers, who 
are better educated, are more productive in their jobs. Although expan- 
sion of secondary education is shown to reduce the wage premium on 
secondary education and, by implication, its marginal product, the elas- 
ticity of substitution between workers with primary and with secondary 
education is fairly high — well in excess of unity. 

The governments of both Kenya and Tanzania have made forecasts of 
manpower requirements on the basis of fixed input coefficients for edu- 
cated labor. Because of political pressures for expansion, Kenyan educa- 
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tion policymakers have paid lip service to the forecasts, whereas their 
Tanzanian counterparts have taken them more seriously. Quite apart 
from the serious informational problems that have led to widely diver- 
gent forecasts of requirements (Cooksey and Ishumi 1986, pp. 55-58), 
our analysis suggests that such forecasts are fundamentally misguided. 
Tanzanian manpower planners have viewed the filtering down of second- 
ary completers into lower occupations as a waste of resources. We have 
demonstrated that the process is better viewed as a deepening of human 
capital. 

The two countries differ not only in the quantity but also in the quality 
of secondary education. Our educational production functions indicate 
that the cognitive skill of workers with the same reasoning ability and 
years of education is substantially higher in Kenya. This result is surpris- 
ing in view of the greater importance of low-cost community schools in 
Kenya. It no doubt reflects the switch in language of instruction in Tanza- 
nia from Kiswahili in primary school to English in secondary school (in 
Kenya English is used throughout) and the diversion of time from aca- 
demic subjects as a consequence of curriculum reform. Moreover, curric- 
ulum diversification has not achieved some of the economic objectives 
for which it was intended (Psacharopoulos and Loxley 1985, pp. 
205-09). Even if it has furthered the ideological objectives of socialism 
and self-reliance, that gain has been at the high cost of lower levels of 
cognitive skill. 

Our results strongly suggest the desirability of research into cost-effec- 
tive means of improving the quality of education in Tanzania. Such re- 
search may find that the returns to expenditure on improving quality are 
comparable to or even higher than those on increasing educational quan- 
tity. Because of the difference in both the quantity and quality of second- 
ary education, the mean level of cognitive skill and therefore of labor pro- 
ductivity and earnings is far higher in Kenya. The difference between the 
two countries in education policy regimes appears to account for a sub- 
stantial proportion of their difference in the average productivity of wage 
labor. Tanzania intervened in the market for education to save resources 
that, it was perceived, would otherwise be wasted. Perversely, this inter- 
vention has exacted a high price in output forgone. 

Furthermore, the full price has not yet been paid. The gap between 
Kenya and Tanzania in the educational attainment of the labor forr- 
would inevitably widen even if Tanzanian policy were to change, owing 
to the lag between the expansion of the secondary system and the entry 
into the labor market of educated workers. Looking further ahead, Ken- 
yans will be reaping an intergenerational benefit that Tanzanians will 
forgo. A markedly higher proportion of the current generation of chil- 
dren in Kenya has parents with secondary education. This will increase 
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the efficiency with which the children learn in school and their subse- 
quent performance in the labor market. 

Equality 

Since the governments of both Kenya and Tanzania have egalitarian ob- 
jectives, we examined the effects of their secondary education policies on 
various dimensions of inequality. Such effects are often ignored, inade- 
quately recognized, or inadequately understood in educational deci- 
sionmaking. The four dimensions of inequality discussed here are the 
structure of wages among educational groups, the dispersion of pay 
among individuals, differential access to education, and the extent of in- 
tergene rational mobility. Each of these distributional effects has policy 
implications. 

The governments of both countries have expressed their desire to com- 
press the widely dispersed wage structure that they inherited. Our esti- 
mate of the response of relative wages to supplies of secondary in relation 
to primary completers confirmed that the expansion of secondary educa- 
tion is a means of achieving that objective. Although the responsiveness 
is not high, the degree of compression achieved in Kenya has been signifi- 
cant: the premium on secondary education in the market sector is about 
20 percent lower in Kenya than in Tanzania. 

Tanzania's policy of holding back secondary enrollment meant that 
scarcity rents accrued to people with secondary education. This result 
may well have been why the government intervened in the labor market 
to compress the wage structure. Despite having to work against the mar- 
ket, the policy is effective in the dominant public sector, where govern- 
ment pay policy halves the premium on secondary education. Thus one 
policy intervention, in the market for education, begets another, in the 
market for labor. A side effect of the latter intervention is that the labor 
market is segmented by sector of ownership, which produces new inequi- 
ties and a misallocation of labor. 

The Kenyan government, in adopting the prevailing wage rate ap- 
proach to public sector pay, implicitly chose to follow market forces be- 
cause the rapid expansion of enrollment in Kenya could be relied o^ to 
reduce the premium on secondary education. The two different policy 
regimes for education and the labor market have had similar results in 
the size of compressive effects on the structure of wages. 

Not only does the expansion of secondary education compress the 
wage structure by educational level, but it also reduces the inequality of 
wages among individuals. This would occur even at Tanzania's low initial 
position, where the compression effect is partly offset by the composition 
effect of educational expansion. On both scores — the structure and the 
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dispersion of wages — it would seem that the Kenyan policy of permitting 
the expansion of secondary education is preferable to the Tanzanian pol- 
icy of containment. 

One aim of universal primary education was to reduce inequality of 
access to the education system. This has been achieved in both countries; 
even the children of the poor and uneducated, who once were excluded, 
now receive a basic education. Both governments have tried to equalize 
access to secondary school: they heavily subsidize government secondary 
schools and ration the scarce places on the basis of meritocratic criteria. 
In addition, one reason that Tanzania restricted private enrollment was 
so that those who can afford to pay would not be at an advantage. 

The extreme rationing of government secondary places in Tanzania has 
given rise to some corruption— perhaps less than might be expected — 
and this has contributed to inequality of access. More important, and 
as in other countries, eliminating the direct effects of differences in in- 
come has not brought about equality of access. The academic advantages 
conferred by family background mean that it is primarily the children 
of the poor and uneducated who are excluded by the quantitative restric- 
tions imposed by the government. Many less privileged families that are 
willing and able to meet the cost of private secondary education are con- 
strained by policy from doing so. This is yet another example of how 
Tanzanian government intervention has had unforeseen side effects and 
has produced an outcome the opposite of that intended. Restraining the 
size of the secondary system has contributed to class formation; an edu- 
cated elite is in the process of perpetuating itself in Tanzania. 

At fir:>t, it appeared that the Kenyan policy on secondary expansion 
would prove to be less egalitarian than the Tanzanian policy because of 
the greater importance of the fee-charging private sector. But in fact, the 
larger size of the secondary system in Kenya has meant easier access for 
the children of the poor and uneducated there than in Tanzania. Yet inter- 
generational mobility is not greater in Kenya; the exclusion of the chil- 
dren of the poor and uneducated now occurs at the tertiary level, and 
this continues to order the labor market by family background. There 
has been more absolute intergenerational mobility in Kenya, where the 
gap between generations in education and income levels is greater than 
in Tanzania. But the influence of family background on position in the 
socioeconomic hierarchy remains much the same in the two countries. 
The widely heard claim that education is "the great equalizer" is not 
borne out in these countries. It is also disappointing to note that the be- 
havioral mechanisms at work in Kenya and Tanzania are likely to operate 
elsewhere. 

In sum, the externalities associated with the distributional effects of 
educational expansion vary. The effects of expansion on the structure 
and dispersion of wages and the distribution of educational opportunities 
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are positive and reinforce efficiency arguments for expansion. The East 
African experiment suggests, however, that the promotion of intergenera- 
tional mobility cannot be used as an additional argument for the expan- 
sion of secondary education. 

Subsidies 

Government secondary chools are highly subsidized in both countries, 
whereas private schools are not. Although lack of data for Tanzania lim- 
ited our cost-benefit analysis to Kenya, the findings and their policy im- 
plications should also be applicable to Tanzania. 

As a result of government subsidies, the market for secondary educa- 
tion in Kenya is highly segmented; the private returns from government 
schooling are markedly higher than those from harambee schooling. This 
implies that government secondary places are rationed and that demand 
for them is insensitive to even substantial increases in school fees. The 
per pupil subsidy could therefore be reduced without reducing expendi- 
ture per pupil and without diminishing the quality of the education pro- 
vided. 

The children of high-income parents, who are disproportionately rep- 
resented in government schools, benefit disproportionately from the sub- 
sidies. This suggests that an increase in school fees, tempered by a need- 
based scholarship scheme, would have progressive distributional effects. 
The regressiveness of government expenditures on secondary education 
should be considered in the light of evidence that the incidence of taxa- 
tion in Kenya may be regressive, as is often the case in developing coun- 
tries that derive a high proportion of their revenue from the taxation of 
agriculture. 

Our analysis suggests that the fees charged by government schools 
would have to be increased more than fourfold — to more than the cost 
per pupil— to reduce the private rate of return to that prevailing in 
harambee schools. Only at such high fees would parents be indifferent 
in choosing between the higher-quality government system and the lower- 
cost harambee system. Such a reduction of the private return would not 
reduce the social return to government secondary education but would 
merely shift the burden. 

The revenue potential of increases in user charges is so substantial — 
more than 300 percent of government recurrent expenditure on second- 
ary education — that even a more modest increase in fees and a large 
scholarship program would greatly ease the constraints on the education 
budget. This is particularly important in Tanzania, where budgetary con- 
straints have shared the blame for the slow expansion of government sec- 
ondary schools and where until 1984 no fees were charged in government 
secondary schools. 
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The efficiency gains from reducing subsidies in Tanzania would come 
from the opportunity to make high-yielding investments in secondary 
schooling. Even in Kenya there are efficiency gains to be reaped from a 
reduction of per pupil subsidies. If the government were to provide small 
subsidies to harambee schools to improve quality, the current gap in the 
social rates of return between the two systems could be reduced. 

Overall Appraisal 

We have discussed the consequences for efficiency and equity of the East 
African natural experiment. The overall assessment of the difference in 
education policy regimes should be clear. The Kenyan policy regime is 
preferable both on grounds of efficiency and, ironically, as judged by the 
distributional criteria that the Tanzanian government has emphasized. 

We have reached this important conclusion with barely a reference to 
the social rate of return to secondary education in either country. When 
we calculate conventional social rates of return, we find that the return, 
at 13 percent in both countries, is high and is competitive with other in- 
vestments. This result suggests that there is a case for expanding second- 
ary education in both countries, but there is no indication that the ur- 
gency is any greater in Tanzania. Our examination of methodological 
issues in cost-benefit analysis provides some insight. 

First, the usual practice of ignoring pay and employment policy in the 
public sector leads to large biases in estimates of social rates of return 
to secondary education in Tanzania, where the government has aggres- 
sively intervened in the labor market, but to only small biases in Kenya. 
Second, moving from measures of average rates of return to more policy- 
relevant measures of marginal rates can substantially alter the level and 
structure of returns. Third, when we isolated the human capital effects 
of education on earnings from the screening and credentialist effects, we 
found an upward bias in conventional rate of return estimates, but the 
bias was small. 

We have used cur data to examine these sources of bias, but we have 
not attempted to combine the exercises and thereby to unveil the "true" 
rate of return to secondary education in Kenya and Tanzania. This is 
partly on account of data constraints. The subsample of workers for 
whom measures of ability and cognitive skill are available is not large 
enough to allow us to estimate the direct effect of cognitive skill while 
simultaneously taking account of government pay and employment pol- 
icy and substituting the marginal for the average rate of return. 

Quite independent of data constraints, however, we would be reluctant 
to make such an attempt. The consequences of educational expansion are 
multidimensional, and the assessment of each dimension can be complex. 
Educational cost-benefit analysis was developed as a means of assessing 
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the consequences of expansion for productivity alone. For informing pol- 
icy on the expansion of secondary education, this approach is, both in 
concept and in practice, clearly superior to manpower planning. Never- 
theless, it is seriously flawed. 

The desire to generate a single number, a rate of return to educational 
expansion comparable to the rate of return for u steel mill or 3 port facil- 
ity, is understandable. The effort was of particular value in the early years 
of development economics, when some people still needed to be con- 
vinced that growth could be generated by, and indeed required, invest- 
ments in human capital a« well ?s u\ physical capital. But this reductionist 
approach to the assessment of cdncwior j| divestments, by ignoring much 
of the complexity in educational anu labor markets, can easily be ,/nis- 
leading. 

Rates of return turn out to be sensitive vo several issues ;hat are gener- 
ally left out of cost-benefit analysis. In some instances still more research 
would be required to determine the precise way in whi ch an issue should 
be resolved. For example, the impact that government employment policy 
has on the returns to secondary education is ambiguous without more 
information. Furthermore, it is not clear how to incorporate an analysis 
of the distributional consequences of educational expansion into the cal- 
culation of rates of return, and we have made no attempt to do so. Al- 
though our nonreductionist approach can inform education policy, it 
does not provide a basis for estimating the "true" rate of return to second- 
ary education. We do not wish to perpetuate the illusion of precision 
created by oversimplification. 

Our approach suggests that the Tanzanian policy regime should move 
closer to that adopted by Kenya. It does not provide clear guidance as 
to the future rate of expansion of the Kenyan secondary system. The high 
social rate of return in Kenya suggests that secondary education there 
should be further expanded. Even at the margin, as we have measured 
it, the returns are high. We have doubts, however, about this particular 
policy implication. 

Most of the additional secondary completers produced by further ex- 
pansion of the secondary system in Kenya are likely to become self- 
employed farmers. It is tempting to presume that the social returns to 
secondary education will not be high in agriculture; this is the sort of 
trap into which manpower planners are prone to fall. To measure these 
returns and the distributional consequences of the next phase of expan- 
sion requires a different methodology from that applied here — a method- 
ology based on rural surveys and farm-level production functions. This 
is the highest research priority for future education policy in Kenya, and 
significant expansion of the government system should wait on its results. 
In the meantime we would not counsel that there be government restric- 
tions on the further expansion of privately funded education. 
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We are confident of the case for a substantial expansion of the second- 
ary system in Tanzania. The deepening of human capital will further 
both productivity and equity. Our social rate of return analysis, based 
on the market sector, merely reinforces this judgment. There is, however, 
one qualification concerning public sector employment policy. If the gov- 
ernment service and public enterprises respond to the increased supply 
of educated labor by creating unnecessary white-collar jobs, the oppor- 
tunity presented by expansion will be wasted. The increase in labor pro- 
ductivity can occur only if incentives in the labor market encourage sec- 
ondary completers to filter down and bring their skills to bear in 
lower-level occupations. 

Between 1980 and 1985 government secondary places in Tanzania in- 
creased by 10 percent, and private places were permitted to increase by 
29 percent. This reflects a growing recognition by the government of a 
need for change; the Presidential Commission on Education has recom- 
mended large-scale expansion by the year 2000 (Tanzania, Ministry of 
Education 1984). It also reflects the increasing political pressure for sec- 
ondary expansion as the number of primary leavers has grown. 

How could popular demand for secondary education have been sup- 
pressed so long in Tanzania while it was satisfied in Kenya? The answer 
appears to lie fundamentally in the difference in political systems: the 
greater centralization of power in Tanzania meant that education policy 
was handed down from the top. Another return that Tanzania may reap 
from educational expansion is a better informed citizenry and conse- 
quently a greater likelihood that the benefits and opportunity costs of 
government initiatives wiH be more fully recognized and debated. 
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Chapter 3 

Earnings, Schooling, Ability, 
and Cognitive Skill 

Conventional estimates now available for a large number of 
countries generally indicate that the social returns to education are posi- 
tive, large, and competitive with returns to investment in physical capi- 
tal. 1 That such estimates are good guides for the allocation of public re- 
sources has, however, been questioned. The heart of the problem lies in 
the interpretation of the positive relationship between workers' education 
and earnings. The conventional estimates assume that the coefficient on 
the education variable in the earnings function measures the effect on 
workers* productivity of human capital acquired in school. But it has also 
been hypothesized that all or part of the education coefficient represents 
innate ability and motivation (the screening explanation) or the higher 
wages awarded to more educated workers without regard to their pro- 
ductivity (the credentialist explanation). If either hypothesis is correct, 
conventional measures of the social benefit of education have an npwatd 
bias. 2 

In this chapter we attempt to distinguish the influences that cognitive 
skill, native ability, and years of education have on earnings and to use 
this analysis as a means of adjudicating the human capital, screening, and 
credentialist hypotheses. Our two rigorously comparable micro data sets 
from Kenya and Tanzania, described in chapter 1, contain the usual vari- 
ables found in wage function estimates of the benefits of schooling — 
individual earnings, years of education, and years of employment experi- 
ence. In addition, they contain two variables — measures of the worker's 
cognitive skill and reasoning ability — that are not found in earlier studies 
of developing countries and that are only rarely found in studies of the 
education-wagc relationship in developed cot itries. 1 These variables 



Note: Adapted from M. Boissiere, J. B. Knight, and R. H. Sabot, "Earnings, Schooling, 
Ability, and Cognitive Skills," American Economic Review 75, no. 5 (December 1985), 
pp. 1016-30. 
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allow us to estimate the direct Y.;& on earnings of cognitive skill, abil- 
ity, and years of schooling. By using these inputs to estimate educational 
production functions and educational attainment functions and by link- 
ing these functions with the wage function in a recursive framework, we 
can also assess the various indirect effects that ability and years of school- 
ing have on earnings. Having data sets from two countries that are simi- 
lar in size, resource endowments, structure of production and employ- 
ment, and level of development means that we can not only subject our 
results to the usual statistical tests but can also assess their rep- 
licability. 

Kenya and Tanzania have nearly achieved universal primaiy education, 
and university enrollments remain at less than 1 percent of the relevant 
a^e group. The important policy issues regarding mass education in East 
Africa thus arise at the secondary level, and it is the benefits of secondary 
education that concern us here. Because the public education system in 
both countries is meritocratic, years of education may provide good sig- 
nals of ability. The public sector is an influential employer of urban 
labor — in 1980 it accounted for 39 percent of total urban labor in Kenya 
and for 61 percent in Tanzania — and institutional arrangements suggest 
that educational qualifications influence access to public sector jobs and 
affect entry grades and pay. The screening and credentialist explanations 
of the earnings-education relationship can therefore not be dismissed. 

The Model 

In the conventional measurement of the social rate of return to, say, sec- 
ondary education, the benefit stream is estimated by means of an earnings 
function. The following is an example of an earnings function for a sam- 
ple of primary and secondary completers. 

(3-1) In W « a + bS + cL + dU + u 

where 

In W = the log of (pretax) earnings of the individual 

= a dummy variable signifying that the individual has precisely 
completed secondary education; individuals who have pre- 
cisely completed primary education form the base subcate- 
gory. (Schooling is introduced as a dichotomous rather than 
a continuous variable for reasons of survey design, discussed 
in chapter 2.) 

L = the number of years of employment experience of the 

individual 
u = an error term. 
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The term S is interpreted as a proxy for cognitive skill or other 
marketable traits acquired in secondary education. The cross^sectional 
earnings function is used to simulate two time series, W p and W„ which 
represent the predicted wages of primary (subscript p) and secondary 
(subscript s) completers over their expected working lives, The difference 
between the educational groups in predicted lifetime earnings is then used 
as the estimate of the social benefits of secondary education. 

The criticism of the assumptions underlying this approach can be illus- 
trated with the use of figure 3-1, which presents a simple structural model 
of the relationships among earnings, years of education, natural ability, 
and human capital. The figure depicts these four variables as determi- 
nants of human capital, of earnings, and of both. Of the six links shown, 
equation 3-1 captures only B, the influence of years of education on earn- 
ings. Only under certain stringent conditions will the coefficient on S in 
equation 3-1 be an unbiased estimate of the effect on earnings of skills 
acquired in sc':jo1. 

Figure 3-1. How Ability, Years of Education, and Human Capital 
Influence Earnings 



Human capital 
acquired in 
school 
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The first condition is that years of education must — through relation 
F — provide an accurate measure of the human capital acquired in school. 
The market value of this human capital, as determined by marginal prod* 
uct, must then determine earnings via relation A. But since years of edu- 
cation are only one input into the educational production function, they 
may be a poor guide to the output from the function. 

Second, years of education must influence earnings only indirectly, 
through F + A. If there is a direct positive link through B, the coefficient 
on years of education will overstate the human capital effect. The 
credentialist explanation stresses that the link is indeed direct: schools 
provide students with a credential that is personally valuable but not pro- 
ductive. For instance, the government may determine wages and establish 
education-based criteria for hiring and payment, or private employers 
may discriminate in favor of the educated, with whom they share similar 
socioeconomic backgrounds* 

Third, if ability is correlated with years of education (relation E), it 
must have no direct (C) or indirect (E + B) effect on earnings. Positive 
relationships imply that the coefficient on S in equation 3-1 overstates 
the effect on earnings of skills acquired in school; that is, the effect of 
ability is wrongly attributed to years of education. Employers may re- 
ward ability on an individual basis or, according to the theory of educa- 
tional screening for ability, may use years of education as a means of 
identifying workers who are potentially more productive (because of the 
stochastic relations E and C). Educational attainment "signals" workers 
with greater average ability, and it i this ability, rather than what is actu- 
ally learned in school, that is rewarded. 

There is, however, a way in which ability can strengthen the human 
capital relationship between earnings and education. If educational selec- 
tion criteria are meritocratic in the sense that they promote the more able 
(relation E), then ability enables years of education to be more efficiently 
transformed into cognitive skill (on account of D): E + F + A and D 
4 A influence but do not bias the estimate of the effect on earnings of 
skills acquired in school. 

To capture the complex relationships depicted in figure 3-1, we take 
cognitive skill to be a measure of human capital and reasoning ability 
to be a measure of predetermined natural ability and posit a recursive 
model that is represented in the following three equations: 



(3-2) 



S 



a 0 + a\R + a 2 P + a^Fi + v 



(3-3) 



bo + b { R + b z S + fe,G + b 4 B + y 



(3-4) 



In W 



c {) + C\S + c z R + ciH + c 4 L + c$L l + z 
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where 

R = reasoning ability 

P w an indicator of the aggregate probability of attending 

secondary school when the individual was age 14 
F, - indicators of parents' education 
H - cognitive achievement 

G = an indicator of attendance at a government (as 

opposed to a private) school 
B = an indicator of urban (as opposed to rural) birth 
v , y, z = error terms. 

Full definitions of variables are provided, and the system is tested for 
recursiveness, in subsequent sections. 

Equation 3-2 retlects the influence of natural ability on years of educa- 
tion within a subsidized and competitive educational system (relation E 
in figure 3-1). Equation 3-3 is an educational production function that 
incorporates relations D and F; it \s similar in form to those used in most 
such studies (see the reviews by Hanushek 1979 and Lau 1979). The 
earnings function specified in equation 3-4 includes relations A, B, and 
C. We refer to equation 3-4 as the expanded human capital model, as 
distinguished from the conventional human capital model in equation 
3-1. 

The Appropriateness of the Data 

Our specially generated data appear to be appropriate for estimating this 
model. The frequency distributions of tes' scores for each sample (figure 
3-2) reveal considerable variance on eat*, .^f, a desirable characteristic 
for dependent and independent variabies alike. All three tests (numeracy, 
literacy, and reasoning ability) appear to have been suited to the target 
groups: there are few perfect scores and no zero scores, which suggests 
that the results do not suffer from the comm problem of truncation 
of the ability or achievement distribution that a. is when questions are 
too easy or too difficult. 

Are the subsamples representative enough to allow us to generalize to 
the samples as a whole and to the relevant strata of the populations? Fig- 
ure 3-3 compares the frequency distribution of earnings of primary and 
secondary completers in the tested subsamples and in the corresponding 
full samples. In both countries these distributions are similar, as are the 
measures of cent r al tendency. These and similar results obtained for 
other characteristics of respondents, such as age, length of wage employ- 
ment experience, and occupation, indicate that the subsamples are repre- 
sentative. 

Table 3-1 presents the test scores in summary form. For both countries 
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Figure 3-2. Survey Test Scores 
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Frequency 
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Figure 3-3. Sample and Subsample Wage Distributions, Primary 
and Secondary Completers 
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Table 3-1. Test Scores by Educational Level 



Country and 
educational level 


Ability (R) 


Cognitive 
skill (H) 


Literacy 


Numeracy 


Kenya 








15.51 


Primary 


25.14 


32.38 


16.23 




(7.22) 


(11.52] 


(6.22) 


f ».43) 


Secondary 


30.28 


46.15 


Z.3.21 


22. 1 7 


(5.45) 


(8.28) 


(3.91) 


p. 76) 


Total 


27.78 


39.90 


19.87 


19.47 




(6.86) 


(12.02) 


(6.21) 


(7.06) 


Tanzania 








10.64 


Primary 


24.90 


24.56 


13.93 


(6.81) 


(7.22) 


(4.52) 


(4.00) 


Secondary 


29.03 


37.31 


19.20 


18.11 


(6.33) 


(10.38) 


(5.57) 


(6.17) 


Total 


26.51 


29.55 


15.99 


13.60 




(6.91) 


(10.60) 


(5.57> 


(6.15) 



Note: Standard deviations are in parentheses. 



the mean value of cognitive skill is distinctly higher for secondary 
completers, and the percentage by which the secondary score exceeds the 
primary score is similar. When cognitive skill is separated into its two 
components, similar results are again obtained, with the exception of the 
larger percentage difference for numeracy in Tanzania. The mean value 
of reasoning ability is also higher for secondary completers in both coun- 
tries, a result which, we shall argue, reflects the selection of the more able 
children for secondary education. On aggregating the two educational 
categories we find that the mean ability scores are almost identical in the 
two countries. There is, however, a marked difference in achievement 
scores, which reflects, among other things, the higher proportion of sec- 
ondary completers in the wage labor force in Kenya. 

Although our measures of cognitive skill and reasoning ability repre- 
sent a distinct advance, their potential limitations should be recognized 
in the interpretation of the estimated modei to come. These limitations 
could produce a biased picture of the effects on earnings of natural ability 
and of human capital acquisition in school. Because secondary schools 
select entrants partly on the bujis of performance in primary-leaving ex- 
aminations, the difference between primary and secondary completers in 
mean achievement scores may exaggerate the value added by secondary 
education. Our test of whether selection for secondary school on the 
basis of cognitive achievement qualifies our assumption of recursiveness 
proved negative, however (see the discussion in "The Educational Pro- 
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duction and Attainment Functions and Indirect Effects on Earnings," 
below). Noncognitive traits, such as attitudes and interests, may also be 
acquired in school and may be valued in the labor market. Natural ability 
may involve not only reasoning power but also such unmeasured but 
marketable qualities as drive, determination, and dynamism* Finally, the 
ability that we measure may not be attributable entirely to heredity and 
home environment: education may enhance reasoning power. But the 
weighted mean values of R for the subsamples are not significantly differ- 
ent (27.8 in Kenya and 26.5 in Tanzania), whereas those of H are signifi- 
cantly different (39.9 and 29.6), on account of the greater quantity and 
quality of secondary education in Kenya (see chapter 4). This suggests 
that R is not acquired in school. 

The Expanded Human Capital Earnings Function 

Estimates of the conventional human capital earnings function (equation 
3-1) for Kenya and Tanzania are shown in column 1 of table 3-2/ In 
Kenya workers are paid a premium of 4.2 percent per year of employ- 
ment experience, and secondary completers are paid 61 percent more 
than primary completers. In Tanzania the returns to experience are 
higher (5.4 percent), but because of Tanzania's vigorously imposed pay 
policy, the gain from secondary education, although substantial, is lower 
(32 percent). The Tanzanian government has compressed the structure 
of wages in the dominant public sector. In the relatively unfettered pri- 
vate sector the premium on secondary education is higher than in the 
public sector and, indeed, higher than in Kenya. We recognize that the 
competitive market value of secondary education in Tanzania is greater 
than our estimates suggest; see chapter 6. 

Do Cognitive Skill and Ability Matter} 

Column 2 of table 3-2 permits a comparison of estimates of the conven- 
tional and expanded human capital earnings functions. In neither Kenya 
nor Tanzania are the estimated returns to experience affected by the in- 
troduction of variables that measure (cognitive^ achievement and (rea- 
soning) ability. By contrast, the premium on secondary education de- 
clines by nearly two-thirds in both countries, and in Tanzania it is no 
longer significantly different from zero. In neither country is the indepen- 
dent influence of ability on earnings either large or significant. By con- 
trast, in both countries the coefficient on the achievement score is posi- 
tive, significant, and large in relation to the coefficient on the ability 
score. This result holds when either the literacy or the numeracy score 
replaces the combined score. 
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Table 3-2. Human Capital Earnings Functions with and without 
Measures of Ability and Cognitive Achievement 



Country 


Whole 


Whole 


Primary 


Secondary 


Manual 


White-collar 


and 


subsample 


subsample 


completers 


completers 


workers 


workers 


variable 


(1) 


(2) 




W 


(5) 




Kenya 












0.049 


I 


0.042 


0.045 


0.031 


0.062 


0.036 




(8.40) 


(9.84) 


(4.49) 


(10.20) 


(6.02) 


(8.64) 


S 


0.476 


0.192 




— 


0.065 


0.030 




(6.70) 


(2.47) 






(0.650) 


(0.23) 


H 


— 


0.020 


0.019 


0.023 


0.013 


0.017 






(6.18) 


(3.98) 


(5.40) 


(3.21) 


(3.55) 


R 


_ 


0.006 


0.000 


0.014 


0.003 


0.011 






(1.32) 


(0.02) 


(2.17) 


(0.50) 


(1.46) 


Constant 


6.297 


5.459 


5.811 


5.171 


5.866 


5.705 


R l 


0.29 


0.44 


0.39 


0.50 


0.32 


0.49 


N 


205 


205 


71 


134 


116 


88 


Tanzania 














L 


0.054 


0.055 


0.049 


0.066 


0.044 


0.061 




(9.70) 


(10.10) 


(7.13) 


(7.06) 


(4.88) 


(7.82) 


S 


0.280 


0.112 






0.141 


0.068 




(4.30) 


(1.42) 






/n o c\ 
(U.oj; 


(U.Jo) 


H 




0.013 


0.009 


0.013 


0.008 


0.012 






(3.22) 


(1.66) 


(2.29) 


(1.16) 


(2.25) 


R 




0.001 


-0.001 


0.010 


-0.004 


0.013 






(0.15) 


(0.21) 


(1.01) 


(0.64) 


(1.51) 


Constant 


6.067 


5.752 


5.908 


5.476 


5.027 


5.423 


R l 


0.38 


0.43 


0.34 


0.47 


0.24 


0.46 


N 


179 


179 


107 


72 


87 


88 



— Not applicable. 

Note: L, rn>ployment experience; S, secondary education; H, cognitive skill; R, reasoning 
ability. The dependent variable is the natural logarithm of the wage, In W. Figures in parenthe- 
ses are /-statistics. 



Does Cognitive Skill Matter for Manual 
as Well as for Nonmanual Workers? 

The results of the stratified regressions (columns 3-6 of table 3-2) show 
that in both countries the payment for cognitive skill is not confined to 
white-collar workers: manual workers are also rewarded for literacy and 
numeracy. Although the coefficient on H is higher for nonmanual than 
for manual workers (0.017 as against 0.013 in Kenya and 0.012 as 
against U.008 in Tanzania), F-tests indicate that in neither country is the 
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difference in the coefficient on H significant between occupations. It 
seems that literacy and numeracy enable mechanics, machinists, and 
for 1 . drivers as well as accountants, clerks, and secretaries to do a bet- 
tt x J By contrast, in no case is the coefficient on jR significant. 6 

Could Cognitive Skill Represent Anything but Human Capital? 

Administered wage scales might explain why employers would pay a pre- 
mium to workers with more years of education even if they were not 
more productive. Screening for ability might similarly explain such a pre- 
mium even if the cognitive skill acquired in school had no economic 
value. Neither of these accounts, however, could also explain why cogni- 
tive skill is rewarded within an educational stratum. 

Although employers could ascertain the years of education of job ap- 
plicants, they did not have our achievement test scores to provide them 
with independent measures of numeracy and literacy. But performance 
on the national form 4 examination does provide employers with a ready 
indication of cognitive achievement and ability. There is evidence that 
in Kenya, where competition for jobs among secondary completers is in- 
tense, examination performance is indeed used as a selection criterion. 
We therefore expect and find a significantly positive relation between ex- 
amination performance and the starting wage (in a Kenyan earnings 
function for secondary completers in which the worker's starting wage, 
in constant prices, is the dependent variable). Similarly, our achievement 
test score bears a positive and significant relationship to the starting wage 
in Kenya. If, however, these results reflected the favoring of those who 
performed well on examinations for reasons of "fairness" or for screen- 
ing purposes rather than simply for their cognitive skill, we would expect 
the relation to decline with longer experience. On the contrary, in Kenya 
achievement as measured by scores on our test is a markedly better pre- 
dictor of current than of starting wage. 7 

In Tanzania, where secondary completers are in scarcer supply, there 
is no significant relationship between the starting wage and the score on 
the secondary-leaving examination or on our achievement test (using the 
same specification for Tanzania as ror Kenya). Yet the current returns to 
cognitive achievement for secondary completers are positive and signifi- 
cant in both countries. Although employers lack ready equivalent mea- 
sures of the cognitive skill of primary completers, in both countries the 
returns to cognitive achievement are of the same order of magnitude for 
both primary and secondary completers. It would seem that employers 
discover the cognitive skill of their workers on the job and that they are 
willing to pay for these skills. 
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Why Do Secondary Completers Earn More Than Primary Completers? 

The coefficients on the independent variables can only suggest their rela- 
tive importance. This exercise and subsequent exercises provide measures 
of the relative effects that the independent variables in the earnings func- 
tion have on the structure and dispersion of earnings. The gross differ- 
ence in geometric mean wages (G) between primary and secondary 
completers — 24 percent in Kenya and 30 percent in Tanzania — is decom- 
posed by means of a technique taken from the literature on labor market 
discrimination; Blinder (1973) and Oaxaca (1973a, 1973b) are pioneer- 
ing examples. (We decompose the differences in geometric mean wages, 
that is, in antilog mean In W, because the earnings function has In W 
as the dependent variable.) The earnings of primary completers are deter- 
mined by the earnings function for primary completers and by their char- 
acteristics, represented by the vector Z P . Thus W p = F p {Z p )^ and, simi- 
larly, W s = F 5 (Z S ) for secondary completers. Where a bar indicates the 
mean value of a variable, 

(3-5) G = W s - W p = F 5 (Z S ) - F p {Zp) 

= F S (Z $ -Zp)+ [HZp) - FpiZJ] 

The first term of the last expression is the component "explained" by 
the differences in the mean characteristics of the two groups, and the 
second term is the "unexplained" component that arises from differ- 
ences in the constant term and the coefficients of the earnings functions. 
Alternatively, the decomposition can be based on F p (Z s ) instead of on 
F S (Z P ). 

We simulate the effect on the predicted wage of a representative pri- 
mary completer (with the mean characteristics of his group) of imposing, 
each in turn, the characteristics of a representative secojidary completer. 
Changing_the achievement variable, for instance, raises W p in the propor- 
tion c$ p (H 5 - H p ). The effect of the difference in length of education is 
obtained from the unexplained residual in equation 3-5, which reflects 
group differences in earnings functions. The relative contributions to this 
premium made by group differences in cognitive skill, ability, years of 
education, and employment experience are shown in table 3-3. 

Secondary completers do not earn more because of differential experi- 
ence on the job; they have less experience than primary completers — 
markedly so in Kenya and marginally so in Tanzania. This reflects not 
only secondary completers' later entry into the labor force but also the 
expansion of secondary education and its more rapid expansion in Kenya 
than in Tanzania. Nor does the small difference in ability between the 
two educational groups explain why secondary completers earn more. 
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Table 3-3. The Effect on the Predicted Wage of a Representative Primary 
Completer of Introducing the Characteristics of a Representative Secondary 
Completer 



Change in predicted wage, Change in predicted wage, 
using primary using secondary 

Mean value completer coefficients completer coefficients 



Country and 
variable 


Secondary Primary 
completers completers 

fZJ [Zp) 


A In W, 
Shillings Percent 


AW, 


A In W,, 
Shillings Percent 


AW„ 


Kenya 


















W 


1,141.0 


918.0 














In W 


7.040 


6.822 














H 


46.3 


32.3 


0.266 


280 


30.5 


0.322 


349 


38.0 


R 


30.3 


25.7 


0.000 


0 


0.0 


0.064 


61 


6.6 


L 


6.4 


12.6 


-0.192 


-194.6 


-21.2 


-0.384 


-429 


-46.8 


S 






0.143 


141.3 


15.4 


0.215 


220 


24.0 


Tanzania 


















W 


843.0 


649.0 














In W 


6.737 


6.475 














H 


37.5 


24.7 


0.115 


79 


12.2 


0.166 


117 


18.1 


R 


29.0 


25.0 


-0.004 


-3 


-0.4 


0.040 


27 


4.1 


L 


7.2 


7.5 


-0.015 


- 10 


- 1.5 


-0.020 


-13 


-2.0 


S 






0.165 


116 


17.9 


0.075 


51 


7.8 



— Not applicable. 

Note: W, wage. For definitions of other variables, see note to table V2. The change in the pre- 
dicted geometric mean wage of primary or secondary completers as the result of the addition or 
subtraction of four years of secondary education is derived as a residual (the remaining difference 
in geometric mean wages of the two groups) after eliminating the differences attributable to differ- 
ences in mean characteristics. _ 

The percentage change in the geometric mean wage is calculated from the change in In W in a 
way analogous to the dummy variable in semilogarithmic earnings functions explained by Halvorsen 
and Palmquist (1980). 

The differences between primary and secondary completers in the mean values of H and ft are 
significant at the _l percent level in both countries. 
A In W, = Cpfc-Zp) and A In % - C,(Z, -/,,). 

The direct returns to ability are so low that giving primary completers 
the ability levels of secondary completers would increase their earnings 
by about 0-7 percent in Kenya and 0-4 percent in Tanzania. (In each 
case the lower end of the range is the estimate yielded by the earnings 
function for primary completers, whose returns are generally lower, and 
the upper end is that yielded by the earnings function for secondary com- 
pleters.) 

Giving primary completers four more years of education would, other 
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things being equal, substantially increase their earnings, by 15-24 per- 
cent in Kenya and by 8-18 percent in Tanzania. This may reflect 
credentialism or screening, or it could be the result of unmeasured 
noncognitive skills acquired in secondary education. Giving primary 
completers the higher achievement levels of secondary completers would 
lead to the largest increase in wages— 31-38 percent in Kenya and 12-18 
percent in Tanzania. 

Do High-Achieving Primary Completers Earn More 
Than Low-Achieving Secondary Completers? 

The achievement scores in table 3-4 show substantial variation in cog- 
nitive development within educational strata. The average achievement 
test score of the top third of primary completers is double that of the 
bottom third in both countries. Among secondary completers the average 
score of the top third is half again as much as that of the bottom third 
in Kenya and double that of the bottom third in Tanzania. In both coun- 
tries the score of the top third of primary completers is roughly equal 
to that of the middle third of secondary completers. It seems that cogni- 
tive skill is not the only basis for access to secondary education. 

To estimate the impact cn earnings within each educational group of 
the within-group variance of cognitive achievement, the estimated strati- 
fied earnings functions are used to predict earnings for different levels 
of cognitive achievement. In the case of primary completers 

(3-6) (In W pH )i = c 0p + c lp R p + c Ap L + c Sp H pi 

(3-7) (In W pR h - c 0 p + Cs p H p + c 4p L + c 2p R pi 

where H pi and R pi represent the achievement and ability scores of each 
primary completer i and a hat indicates a predicted value. 

The second column of table 3-4 shows the predicted mean wages of 
primary and secondary completers with varying levels of achievement but 
the same levels of ability and experience. Secondary completers who 
scored in the top third on the achievement test are predicted to earn 
about 50 percent more than those in the bottom third in Kenya and about 
35 percent more in Tanzania; roughly the same percentages apply to pri- 
mary completers. In both countries, it would seem, how well the indi- 
vidual did in primary or in secondary school had a substantial influence 
on performance at work. Moreover, the predicted wage of primary 
completers who scored in the top third is nearly as high as that of second- 
ary completers who scored in the bottom third. In Kenya and Tanzania 
mere attendance at secondary school is no guarantee of success in the 
labor market; it is necessary to learn one's school lessons. 
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Table 3-4. Predicted Wages of Primary and Secondary Completers, by 
Level of Cognitive Skill and Reasoning Ability 
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Stratification by 






achievement (H) 


reasoning ability (R) 






Mean monthly 




Mean monthly 


(y.untrv 




tj hi in* 


Mean 


wage 


and group 


score 


(shillings) 


score 


(shillings) 


Kenya 










i iiuidiy luiiipnicri 5 










DOiiom inirti 


1 1 A 
L 1 .4 


oz.i 


16.0 


806 


Midd 1 third 


31.2 


751 


26.0 


804 


Tr .d 


45.0 


978 


32.2 


80.3 


Be »m 10 percent 


13.1 


532 


10.9 


807 


Top 10 percent 


51.6 


1,109 


34.0 


803 












DOiiom rnircj 


.70. 1 


1 ,17.1 O 


24.2 


1,196 


\/finnlf» fKifrl 

iviiuuic iiiiru 


47 ) 


1 111 

1 ,.1.1 J 


.31.5 


1,323 


Top third 


54.0 


1,556 


34.9 


1,387 


Rnttom 10 r>f»r<*f»nt 


?K 1 




17.4 


1,083 


Top 10 percent 


55.9 


1,624 


35.3 


1,395 


lattTdrtid 










Prima rv r/^mnl*>f*»ri. 

rruiMiy wuiiipicicra 










Duiiuiii iniru 


1 £ « 
10.0 


.1 "O 


16.7 


651 


Middle third 


24.6 


64.3 


26.1 


643 


Top third 


.32.0 


689 


31.1 


639 


Bottom 10 nprcpnt 


1 1.9 


S71 


9.1 


657 


Top 10 percent 


40.7 


747 


33.4 


6j7 


Secondary completers 










Bottom third 


25.6 


725 


21.4 


792 


Middle third 


37.3 


847 


29.9 


862 


Top third 


48.5 


983 


3.3.8 


896 


Bottom 10 percent 


20.1 


681 


13.4 


7.32 


Top 10 percent 


52.6 


1,039 


35.5 


911 



Do More Able Primary Completers Earn More 
Than Less Able Secondary Completers} 

There is substantial variation in reasoning ability within the two educa- 
tional strata (table 3-4). As with achievement, the ability of the top third 
of primary completers is roughly equal to that of the middle third of 
secondary completers. In cc ;rast to the variation in achievement, how- 
ever, variation in ability has no effect on the predicted earnings of pri- 
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mary completers and little on those of secondary completers. Moreover, 
whereas the ability scores of the ablest 10 percen. of primary completers 
are more than double those of the least able 10 percent of secondary 
completers, their predicted wages are lower. In neither country is being 
among the ablest of one's peers a sufficient condition for successful per- 
formance in the labor market. 



How Much Inequality Is Attributable to Cognitive Skill? 

Tho effects that ability, cognitive skill, or years of education have on the 
dispersion of earnings may differ in relative importance from their effects 
on the structure of earnings. The latter effects depend only on the size 
of the coefficients in the earnings function. The former effects depend, 
in addition, on the distribution of characteristics among employees and 
on the location in the distribution of pay of employees with various char- 
acteristics. 

To measure relative contributions to dispersion we use equation 3-4- 
written here as In W, =a + 2, b,, Z (> , where Z,, is the set of independent 
variables (/ =1 ... w)— to predict the earnings of each employee (Wj). 
Each independent variable (;) is in turn set equal to its mean value, and 
predicted earnings v ^,) are estimated with the use^of the set of other 
characteristics possessed oy each employee. Here (W„) represents the 
predicted value of W for each individual (i) when his endowment of ; 
equals that of all other individuals. The variances of W< and W, ; are 
calculated, and the contribution of Z^ to the explained variance of 
earnings is estimated as var(W,) - var(W # ). The relative contribution of 
each individual variable is calculated by expressing its contribution as 
a percentage of 1, [var(W,) - var(W„)]. 8 In effect, we are attempting to 
answer the counterfactual question, what would be the effect on the 
inequality of pay if, while mean earnings were held constant, the 
dispersion attributable to a particular characteristic, such as cognitive 
achievement, were eliminated? 

The relative contribution *o inequality of each independent variable in 
the expanded human capital earnings function for the unstratified sample 
is shown in table 3-5. The contnSution of employment experience to the 
variance of earnings is markedly greater in Tanzania than in Kenya. In 
Tanzania mean experience rises monotonically, from 3.1 years in the low- 
est earnings quintile to 12.1 years in the highest. That is not the case in 
Kenya, where high levels of experience are associated with low as well 
as with high incomes, possibly because of the inverse correlation between 
educa fi mi and experience: the more educated, whi, re more plentiful in 
Kenya, have received preference in access to jobs over the more experi- 
enced b..t less educated. The contribution of the ability variable to the 
PR?r" variance of earnings is small in both countries, partly because of its negli- 



Table 3-5. Workers 9 Mean Characteristics, by Earnings Quintile, and the Relative Contributions 
of Workers' Characteristics to the Dispersion of Earnings 



Mean characteristics Relative contributions 



Item 


I 


S 


H 


R 


L. 


S 


H 


R 


Total 


Kenya 




















Earnings quintile 




















Lowest 


6.45 


0.43 


31.69 


25.32 


— 


— 


— 


— 


— 


Second 


8.64 


0.45 


.38.00 


27.57 


— 


— 


— 


— 


— 


Third 


6.62 


0.78 


44.60 


29.71 


— 


— 


— 


— 


— 


Fourth 


7.73 


0.70 


43.82 


29.80 


— 


— 


— 


— 


— 


Highest 


13.28 


0.74 


46.61 


29.21 


— 


— 


— 


— 


— 


Contribution to variance 




















Absolute 


— 


— 


— 


— 


0.03 1 


0.011 


0.049 


0.006 


0.097 


As percentage of total 


— 


— 


— 


— 


32.0 


11.3 


S0.5 


6.2 


100.0 


As percentage of 




















restricted total 


— 


— 


— 


— 


— 


16.7 


74.2 


9.1 


100.0 


Tanzania 




















Earnings quintile 




















Lowest 


3.16 


0.23 


26.00 


25.41 


— 


— 




— 


— 


Second 


5.73 


0.38 


28.98 


25.14 


— 


— 


— 


— 


— 


Third 


7.68 


0.38 


29.43 


27.60 


— 


— 


— 


— 


— 


Fourth 


8.69 


0.32 


27.56 


26.10 


— 


— 


— 


— 


— 


Highest 


12.07 


0.61 


36.16 


27.54 


— 


— 


— 


— 




Contribution to variance 




















Absolute 










0.095 


0.011 


0.025 


0.001 


0.132 


As percentage of total 










72.0 


8.3 


18.9 


0.8 


100.0 


As percentage of 




















restricted total 












29.8 


67.6 


2.7 


100.0 



— Not applicable. 

Note: For definitions of variables, sec note to table 3-2. q t ) 
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gible coefficient and partly because high and low earners have similar 
ability scores. The contribution of years of education is larger, reflecting 
the size of its coefficient and the tendency for the proportion with second- 
ary education to rise with earnings quintile. In Kenya achievement ac- 
counts for three-quarters of the variance in earnings explained jointly by 
ability, education, and achievement; in Tanzania the share is two-thirds. 
Not only is cognitive skill highly rewarded, but there are few highly liter- 
ate and numerate workers, be they primary or secondary completers, in 
the low-earnings quintiles. 

The Educational Production and Attainment Functions 
and Indirect Effects on Earnings 

Having shown that length of education has a relatively small effect on 
earnings and ability a negligible direct influence, wc now examine possi- 
ble indirect influences through the effects of these factors on cognitive 
achievement. The simple correlations between S and H and between R 
and H are strong and positive. The mean achievement scores are signifi- 
cantly higher for secondary than for primary completers (43 percent 
higher in Kenya and 52 percent higher in Tanzania), and there is a mono- 
tonic relationship between ability groups and their mean levels of 
achievement. 

The educational production function (from equation 3-3) is presented 
in table 3-6 with the use of linear and log linear specifications. In both 
countries cognitive achievement bears a highly significant positive rela- 
tionship to educational level and to ability. In Kenya secondary education 
(S) raises H by 11.75 points (linear form), or by 44 percent (log lin- 
ear form); similar results are obtained for Tanzania. The elasticity of 
response of cognitive skill to reasoning ability (K) is roughly one 
third in both countries. In Kenya the coefficient on G (a dummy variable 
that takes a value of 1 if the secondary school attended by a secondary 
completer o/'the primary school attended by a primary completer was 
a government school and that takes a value of 0 otherwise) is significantly 
positive in the linear specification. In both countries the coefficient on B 
(a dummy variable that is 1 for birth in an urban area and 0 for birth 
in a rural area) is almost significantly negative in the linear specification. 
(This counterintuitive result may reflect greater selectivity in access to 
schooling and to the urban labor market among the rural-born, who face 
stiffcr competition.)" 

An educational attainment function (from equation 3-2) was estimated 
by means of probit analysis. The results are very similar in Kenya and 
Tanzania, respectively: 
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Table 3-6. Educational Production Functions 



Kenya Tanzania 



Variable 


\Ancat 






J mm I itt t* ay 


s 


n.754 


0.368 


10.939 


0.362 




12.^.0) 


(8.25) 


(8.84) 


(7.37) 


G 


3.366 


0.061 


0.995 


0.003 




(2.49 1 


(1.38) 


(0.76) 


(0.05) 


B 


-3.567 


-0.065 


-2.651 


-0.058 




( 1 "70 \ 

(1.78) 


( 1 .UU) 


(I.OJ.) 


\v.yo) 


R 

* * 


0.560 




0.487 






(5,55) 




(5.58) 




In R 




0.298 




0.345 






(4.12) 




(5.21) 


Constant 


15.49 


2.41 


12.34 


2.08 


H 


39.98 




30.33 




In H 




3.63 




3.34 


R 2 


0.42 


0.36 


0.44 


0.36 


Standard error 


8.77 


0.29 


7.76 


0.31 


Percentage 










standard error 


21 


29 


26 


31 



— Not applicable. 

Note: G\ government school; B, urban birth. For definitions of other variables, sec note 
to table 3-2. The dependent variable is H (linear) or In H (log linear), Figures in parentheses 
are f-statistics. 

The mean values of variables, here and elsewhere, are derived from the subsamples 
weighted according to the proportions in which primary and secondary completers are 
found in the full samples. 

p = *( - 1.816 + 0.049R + 0.070E+ ().184F| + 0.530F 2 ) 

(4.051) (3.075) (3.918) (0.752) (1.975) \ z « 46.54 

p = 4>(- 1.760 I 0.067R- 0.248/i + 0.133F|+ 0.929F a ) 

(3.357) (3.889) (2.484) (0.515) (3.426) x 2 « 30.92 

where p is the probability of going on to secondary school, E is the num- 
ber of secondary places as a proportion of the number of 14-year-olds 
w\ n the respondent was age 14, F\ indicates that one parent had re- 
ceived education and F z that both had received education, <!>(.) denotes 
the cumulative uut normal distribution, and the figures in parentheses 
are f-statistics. The probability of going on to secondary school is posi- 
tively and significantly related to the ability score. It is significantly higher 
if both parents are educated and is significantly affected by the secondary 
enrollment ratio — positively, as expected, in Kenya but negatively in Tan- 
zania, The reason for the negative sign in Tanzania is that although E 
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rose over time, the proportion of primary completers who went on to 
secondary school actually fell. With all independent variables at their 
mean values, an increase in the ability score from the mean of the bottom 
third to that of the top third would raise the probability of secondary 
school attendance by 0,25 in Kenya and by 0.35 in Tanzania, Ability 
therefore has two indirect effects on earnings, not only via relation D but 
also via relation E in figure 3-1. 

Before combining the three functions for simulation analysis, we test 
whether the estimated m ' is recursive— that is, whether the estimates 
are consistent and not sul to simultaneous equation bias. If some un- 
measured characteristics, such as drive and determination, contributed 
to educational attainment, cognitive skill, and earnings, the error terms 
(v, y, and z> respectively) in equations 3-2, 3-3, and 3-4 would be corre- 
lated, as would educational attainment and educational attainment 
and *, and cognitive skill and z. We apply a specification test developed 
by Hausman (1978) and add the predicted value of educational attain- 
ment (S) for each individual as an independent variable in equations 3-3 
and 3-4 and the predicted value of cognitive skill (H) as an independent 
variable in equation 3-4, (S and H are generated with the use of equations 
3-2 and 3-3, respectively, plus the other exogenous variables in the three- 
equation system; the linear form of equation 3-3 is used.) The coefficients 
are not significantly different from zero in five of the six cases and are 
just significantly so in the sixth. These findings support the null hypothe- 
sis that the equation system is recursive. 10 

As a further test of recursiveness between equations 3-2 and 3-3, we 
estimate equation 3-3 in the linear form with the use^of instrumental vari- 
ables and use the estimated coefficients to generate H for each individual 
at the end of primary school (that is, with S =0). Equation 3-2 is then 
estimated with ft as an additional independent variable. The coefficient 
on His not significant in either country, which suggests that simultaneity 
on account of selection for secondary school on the basis of cognitive 
achievement is unlikely. The coefficient was actually negative, being 
-0.090 (standard error =0.053) in Kenya and -0.063 (0.079) in Tanza- 
nia. 

In table 3-7 the indirect effects m ability are measured and compared 
with the direct effects. Two abilit levels are considered in each sample, 
corresponding to the mean values of R for the top and bottom thirds; 
all other characteristics of the sample are kept at their mean values. 
Within the three-equation system we then trace the difference in pre- 
dicted wages between the two ability levels that is attributable to rela- 
tions C, D, and E in figure 3-1. The full consequence (incorporating all 
three effects) of the assumed difference in ability is to create a difference 
in predicted wages equal to 32 percent of the sample mean in Kenya and 
16 percent in Tanzania. The direct effect on earnings of differences in 
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Table 3-7. The Direct and Indirect Effects of Ability on Earnings 
(mean values for the top and bottom terciles, classified by reasoning ability) 

H (all effects) Predicted wages 1 showing effect* of; 



Country Relation Relation Relation Relation Relation C, 



and level 


R 


P 


Linear Log linear 


C 


D 


£ 


£" 


D, and £ d 


Kenya 




















Top third 


33.8 


0.77 




A 1 "7 


1,064 


1,089 


1,127 


1,076 


1,250 


Bottom third 


19.8 


0.52 




id n 

J*t.U 


979 


929 


1,012 


1,014 


881 


Difference 


















Absolute 


14.0 


0.25 


10.9 


9.7 


85 


160 


115 


62 


369 


As percentage 




















of total e 










20 


38 


27 


15 


100 


Tanzania 




















Top third 


33.3 


0.54 


34.7 


32.3 


749 


772 


765 


754 


804 


Bottom third 


18.5 


0.19 


23.7 


23.3 


739 


704 


700 


718 


661 


Difference 


















Absolute 


14.8 


0.35 


11.0 


9.0 


10 


68 


65 


^6 


143 


As percentage 




















of total c 










6 


38 


36 


20 


100 



— Not applicable. 

Note: /?, predicted value of cognitive skill; R t reasoning ability; p, probability of attending 
secondary school. 

a. The linear specification of equation 3-3 is used. 

b. The measure of each effect is derived from equations 3-2, 3-3, and 3-4. It shows the effect 
on the wage of replacing the^mcan value of ability for the subsample (R) with the mean value 
of the upper or lowerjhird (fy. The multiplicands are: relation C, c 2 \ relation D, c, • b x ; relation 
E> t\ ' P + p {a x ) • b 2 \ relation E\ c, ■ p (a x ) • b 2 ; relations C, D, and E , c z + cj[b x f 
P(a x ) • 6 2 ) + c, • j5 (a,). For instance, in the case of relation C, (In \V) t - (In W) = c 2 (R t - R). 

c. Human capita) only. 

d. All effects. 

e. As the sum of the separate effects is not exactly equal to their combined effect, each is ex- 
pressed as a percentage of the sum. 



ability (working through the earnings function alone) accounts for only 
a fifth of the predicted full wage difference in Kenya and for much less 
in Tanzania (relation C). The indirect effect of ability on the acquisition 
of cognitive skill and hence on earnings represents 38 percent in both 
countries (relation D), and the indirect effect of ability through educa- 
tional attainment accounts for about a third (relation E). At least half 
of this effect works through human capital acquisition (relation E') 
rather than through credentialism. 

It is also possible to distinguish the different effects on earnings of sec- 
ondary school attendance. The directly observed effect (relation B) is de- 
rived from the coefficient in equation 3-4. The value is 0.19 in Kenya 
and 0.11 in Tanzania, which implies that the wage is raised by 21 and 
12 percent, respectively, by credentialism. The othtr effect (relations F 
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and A) is derived from a combination of equation > 3-3 and 3-4. The coef- 
ficient bi in the former shows the effect of secondary schooling on cogni- 
tive skill, and the coefficient c 3 in the latter shovs the effect of cognitive 
skill on earnings. Their product, t 2 ■ C 3 (0.22 in Kenya and 0.14 in Tanza- 
nia), indicates that human capita, 1 acquisition ir secondary school raises 
earnings by 25 and 15 percent, respectively. Th i human capital effect of 
a secondary education thus exceeds the creder) aalist effect. Thus use of 
the three-equation system has shown that the ii .directly measured effects 
of differences in reasoning ability a.id in educat ional attainment both ex- 
ceed the direct effects. 

Conclusions 

Our survey data from Kenya and Tanzania hs ve permitted a sharper test 
than hitherto of the competing explanations — credentialism, ability, 
screening, or human capital — of why worker > with secondary education 
earn more than those without secondary education. The direct returns 
to reasoning ability in the labor market are snail, those to years of educa- 
tion are moderate, and those to literacy anJ numeracy— which are di- 
mensions of human capital—are large. The returns to cognitive achieve- 
ment are not significantly lower for manual than for nonmanual 
workers. 

The returns to cognitive skill cannot but be a payment for human capi- 
tal. The direct returns to years of education, however, could reflect 
credentialism, screening, or human capital acquired at school or at home; 
that is, their interpretation is inconclusive. It appears that literate and 
numerate workers are more productive and that education is valuable to 
workers because it can give them skills that increase their productivity. 
These conclusions have generally satisfied the usual statistical tests. Their 
robustness derives no less from the fact that they all apply to both Kenya 
and Tanzania. 

The main effects of length of education and reasoning ability on earn- 
ings are indirect, as these factors operate through the development of 
cognitive skill. Longer-educated or brighter workers tend to be more lit- 
erate and numerate. The main reason why secondary completers earn 
more on average than primary completers is their higher average level 
of cognitive achievement. There is substantial variation, however, in cog- 
nitive achievement and in reasoning ability within the two educational 
groups. Whereas primary completers of high ability earn less than less 
able secondary completers, primary completers with high cognitive skill 
actually earn more than less skilled secondary completers. Within c*:h 
educational group high achievers earn a great deal more than low achie*. 
ers. Just as cognitive achievement is the main determinant of the structu*, e 
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of earnings, it also accounts for much of the inequality of earnings among 
workers, far more than do reasoning ability and school attendance. Be- 
cause Uiequality is primarily attributable to differences in productivity 
that arise from differences in cognitive skill, the efficiency cost of reduc- 
ing inequality may be high. 

Our analysis provides, strong support for the human capital interpreta- 
tion of the educational structure of wages. Whether these conclusions 
should be generalized beyond Kenya and Tanzania to the many other 
countries for which rates of returns have been estimated is open to ques- 
tion. Kenya and Tanzania have much lower incomes, and cognitive skill 
is in shorter supply, than in most developing countries, particularly those 
of Asia and Latin America. As economic development proceeds, the 
growth of enrollment may outstrip the growth of the economy. In that 
case the returns to cognitive achievement may decline, whereas for politi- 
cal and institutional reasons the returns to years of education may remain 
high. 

Notes 



1. See Psacharopoulos (1973, 1981) for a listing of the estimates obtained from 
rate of return studies in forty-four countries. 

2. See, for instance, Arrow (1973), Blaug (1976), Bowles and Gintis (1976), 
Riley (1979), Spence (1976), and Thurow (1975). 

3. For attempts to control for ability or for cognitive achievement in studies 
for the United States, see Behrman and others (1980), Chamberlain and Grilichcs 
(1977), Griliches and Mason (1972), Olneck (1977), Taubman (1975), Taubman 
and Wales (1974), and Wise (1975); see also the survey articles by Griliches 
(1977, 1979). In most instances the data refer to special subgroups in the popula- 
tion, and a clear distinction cannot be made between natural ability and cognitive 
skill acquired in school. 

4. The equations were also estimated with a squared experience term, but 
whereas the coefficient was negative as expected, it was not significantly different 
from zero. 

5. In only one of the four cases, that of manual workers in Tanzania, is the 
coefficient on achievement not significant at the 5 percent level. 

6. When the samples are stratified instead by educational levels, F tests indicate 
precisely equivalent results for the achievement variable. The effect of ability on 
earnings remains small in comparison with the effect on achievement, and it is 
not significantly different from zero in three of the four cases. 

7. The substitution of In starting wage for In current wage as the dependent 
variable in column 2 of table 3-2 results in a reduction in the coefficient on H 
from 0.020 to 0.01 1. That is, the percentage response of current wage to a unit 
increase in H is nearly twice as great as that of starting wage. 

8. For further explication of this method of decomposing inequality and a com- 
parison with other methods, see Behrman, Knight, and Sabot (1983). 
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9. The loR-linear specification (with the continuous variables H and R in natu- 
ral logarithms) gave similar results but was inferior in terms of the percentage 
standard error of H (29 percent in Kenya and 31 percent in Tanzania) and the 
significance of some coefficients. The ensuing simulation analysis is based on the 
linear specification, but the results are not sensitive to the choice of specification. 

10. The coefficients are, respectively, -1.518 (0.373), -0.058 (0.210), and 
-0.011 (0.748) in Kenya and 4.243 (1.430), 0.433 (2.036), and -0.011 (0.647) 
in Tanzania. (The figures in parentheses are ^-statistics.) The possibility of simul- 
taneity between equations 3-2 and 3-4 in Tanzania makes the Tanzanian results 
less reliable. But the coefficient on S is significantly positive, which implies that 
it is biased downward. This suggests that the bias is not attributable to simultane- 
ity. 
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Chapter 4 



Why the Returns to Experience 
Increase with Education 



In chapter 3 we assessed the alternative hypotheses concerning the 
positive relationship between education and earnings. Throughout the 
analysis we standardized for employment experience; that is, we assumed 
that wages increase wrth employment experience at the same rate for 
both primary and secondary completers. In quite a few countries, 
however, a positive relationship between educational attainment and the 
returns to employment experience has been observed with the aid of 
earnings functions. 1 It is therefore possible that a substantial proportion 
of the gross returns to secondary education is accounted for by this 
difference in the returns to experience of educational groups. If the 
reason for the interaction between education and the returns to ex- 
perience were independent of human capital accumulation, we would 
have to qualify the conclusions of chapter 3. 

The tendency for the earnings-experience profile to be steeper for the 
more educated is open to competing explanations. Human capital theory 
provides an explanation, but so do screening and credentialism. Which 
explanation prevails is important for estimating the social returns to 
schooling and hence for policy. In this chapter we empiuy our unique 
micro data sets to measure the relationship between education and the 
returns to experience and to subject the human capital interpretation of 
the relationship to a simple but persuasive test. 

The following section uses earnings functions to measure the re- 
lationship between the educational level of employees and the slope of 
the experience-earnings profile. That relationship is shown to be strongly 
positive. Subsequent sections discuss alternative models of the economic 
behavior that gives rise to this relationship, present simple simulations 
as a means of assessing the implications of the human capital hypothesis 
and the screening and credentialist hypotheses for the rate of return to 
secondary schooling, specify the test used to adjudicate between the 
competing hypotheses, and present the results. 
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Earnings-Experience Profiles 

We return to our basic human capital earnings function: 

(4-1) In W = f(S, L, L z ) 

Column 1 in table 4-1 presents the estimates of such a function for 
Kenya and Tanzania. (The coefficient or the square of employment 
experience, L 2 , proved not to be statistically significant and was therefore 
deleted from the estimates based on equation 4-1.) As before, our sample 
includes only primary and secondary completers; S is a dummy variable 
that signifies completion of the secondary cycle, and completers of the 



Table 4-1. Human Capital Earnings Functions 





Conventional human capital 


Expanded human capital 






PHYfl'ifto^ futtftintt 




earnings function 




Whole 


Primary 


Secondary 


Primary 


Secondary 


Country and 


subsample 


completers 


completers 


completers 


completers 


variable 


(V 


U) 


(V 


(4) 


(S) 














C 
3 


0.476 





_ 








(6.70) 










f 


0.042 


0.035 


0.053 


0.031 


0.062 




(8.40) 


1 A f A \ 

(4.64) 


(7.79) 


(4.49) 


(10.20) 


R 








0.000 


0.014 










(0.02) 


(2.17) 


H 








0.019 


0.023 










(3.98) 


(5.40) 


Constant 


6.30 


6.39 


6.70 


5.811 


5.17 


R 1 


0.29 


0.23 


0.31 


0.39 


0.50 


N 


205 


71 


134 


71 


134 


Tanzania 












S 


0.280 












(4.30) 










L 


0.055 


0.049 


0.063 


0.049 


0.066 




(9.70) 


(7.09) 


(6.62) 


(7.13) 


(7.06) 


R 








-0.001 


0.010 










(0.21) 


(1.01) 


H 








0.009 


0.013 










(1.66) 


(2.29) 


Constant 


6.07 


6.11 


6.28 


5.91 


5.48 


R 1 


0.38 


0.32 


0.39 


0.34 


0.47 


N 


179 


107 


72 


107 


72 



— Not applicable. 

Note: S % secondary education; L, employment experience; K, reasoning ability; H, cogni* 
tivc skill. Figures in parentheses are ^statistics. 
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primary cycle are the base. As expected, the coefficients on the two 
independent variables, S and L, are positive, large, and highly significant 
in both countries. 

In columns 2 and 3 the sample is stratified to determine whether the 
returns to experience vary by educational level. In Kenya the increment 
to earnings per year of employment experience is 51 percent higher for 
secondary than for primary completers, and in Tanzania it is 29 percent 
high ;r. Estimation (not shown) of an interactive specification, In W - 
f(S, L, S • L), of the earnings function confirmed that the difference in 
returns to experience between educational levels is significant at the 1 
percent level in Kenya and at the 10 percent level in Tanzania. 

We present again the expanded human capital earnings function 

(4-2) In W = f(S, L, L 2 , R, H) 

but in its stratified form: 

(4-3) In W « f(U L\ R, H) 

Primary and secondary completers air heterogeneous in that within 
both groups there is substantial variance in reasoning ability and in 
cognitive achievement. 2 The expanded earnings function can show 
whether this heterogeneity matters to earnings and, if so, whether taking 
account of it alters the relationship between education and the returns 
to experience. It is possible that the observed positive relationship is 
merely a statistical artifact that arises from omitted variable bias. 3 

Columns 4 and 5 present the estimates of the expanded human capital 
earnings function. (Again, the coefficient on L 2 proved not to be 
statistically significant and was therefore deleted from the estimates 
based on equations 4^%nd 4-3.) For both countries the coefficients on 
the ability variables are small and not statistically significant in the 
regressions for primary and for secondary completers. The coefficients 
on cognitive achievement are large and positive in all four cases and are 
significant at the 1 percent level in three of the four cases. The positive 
association between educational level and the returns to experience is not 
diminished by the inclusion of the ability and achievement variables. 
Indeed, the difference in returns to experience for pn.nrry and for 
secondary completers is actually larger with this specification than with 
the conventional one. Estimation (not shown) of an interactive specifica- 
tion, In W = /*(£, L, R, H, E • L, E • R, E • H), of the expanded human 
capital earnings function again confirmed the statistics J significance, at 
the 1 percent level in Kenya but at the 10 percent level in Tanzania, of 
the difference in returns to experience between educational groups. (The 
coefficients on the E • R and E • H terms were not significant.) 
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Competing Hypotheses 

What is the explanation for the strong positive relationship between 
educational attainment and returns to employment experience that is 
observed in Kenya and Tanzania? The following system of equations, an 
expansion of the system used in chapter 3, illustrates the alternatives: 



(4-4) E = a 0 + tfiR + a 2 F + «i 

(4-5) T = b 0 + b y R + b 2 F + b :i H + u 2 

(4-6) H = c ( ) + c x E + c 2 R + « 3 

(4-7) V = d 0 + dj + d 2 R + <* 3 H + «4 

(4-8) In W= e 0 + e x H + <? 2 V + e*Q 4- <? 4 R + « 5 

where 

H = cognitive skill acquired in school 

V = vocational and other skills acquired in postschool training 

Q = seniority on the job 

£ = years of schooling 

R = reasoning ability 

T = extent of postschool training 

F = an indicator of parents' education 

u = error terms 



Equations 4-4 and 4-5 are educational and training attainment func- 
tions, equations 4-6 and 4-7 are educational and training production 
functions, and equation 4-8 is an earnings function. Although L is central 
to our empirical analysis, it does not appear in these equations but may 
act as a proxy lor V or Q. 

The Human Capital Explanation 

Complementarity between investments in schooling and in postschool 
training can explain why the returns to experience are higher among the 
more educated. The linkages are as follows: 

dH n AT 3V n dV n d In W 

ls >0i m >0 ' W >0 ' S >01 — >0 

The more education a worker has received, the greater will be his 
cognitive skill. The more cognitive skill he has acquired, the greater will 
be the vocational skills acquired in the course of his working life, both 
because he is likely to devote more time to training and because his higher 
level of cognitive skill permits him to derive more from any given training 
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period. (Where training opportunities are rationed by meritocratic 
criteria, he is more likely to be selected for training programs; where a 
price rationing system is in etiect, he is likely to demand more training 
because, owing to his greater H, the expected returns are higher) The 
greater the accumulation of vocational skills, the steeper will be the 
worker's earnings-experience profile, at least initially. This is, in essence, 
the explanation given by Mincer (1974, p. 30): "So long as gross 
investment extends over the working life and retirement age is not earlier 
for the more educated, [the postschool investment ratio for the more 
educated] is likely to exceed [the ratio for the less educated] at each age. 
This is the simplest interpretation of the universally observed divergence 
('fanning out') of age profiles of earnings." 

The Screening and Self-Selection Explanations 

Mincer (1974, p. 131) recognized that evidence of a positive relationship 
between levels of investment in schooling and in postschool training "is 
consistent with a notion of complementarity between the two investment 
forms, but does not constitute a proof." There could be an association 
between the two types of investment simply because they have a 
determinant in common; ability could be one such determinant: 

AS 9V n a In W » 

The higher the individual's ability, the more education he is likely to 
receive, either because schools apply meritocratic selection criteria or 
because the private benefits of continuing education are greater. Also, the 
higher the individual's ability, the greater the skills acquired in training, 
because he is likely to devote more time to training (employers may select 
for training directly on the basis of ability or they may use educational 
attainment to screen for ability) and because he can derive more from 
any given training period. The greater are the skills acquired in training, 
the steeper, at least initially, is the earnings-experience profile. In ;his case 
there will be a positive relation between education and returns to 
experience even if skills acquired in school do not increase the skills 
acquired in training (that is, itVlilH = 0). 

Family background could be another determinant of both educational 
attainment and training; for example, high-income families are better 
able to afford both types of expenditure. 

as dV n a In W . _ 

77. > 0; 77 > 0; — > 0 
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Again, even if dV/dH = 0, there would be an association between 
educational level and the returns to experience. 

The Credentialist Explanation 

This explanation, in contrast to the others, does not posit a relation- 
ship between skills acquired in training and earnings. It applies even if 
3 In W/3V » 0. The educated have higher returns to experience because 
they are more likely to be in white-collar jobs and, in the words of 
Phelps Brown (1977, p. 266), "The possibility of advancing to higher 
pay by length of service might be regarded as one of the traditional 
privileges of the white-collared, coming down from the time when their 
attainments were scarcer than they are now." This implies: 

dQ 9 afi 

that is, the returns to seniority are positive, and they increase with 
education irrespective of differences between educational groups in vo- 
cational and other skills acquired in the course of their working lives. 

Differences in Profiles and Social Returns to Schooling 

Human capital earnings functions estimated by means of cross-section 
data are generally used to measure the returns to schooling. The 
coefficients on the experience variable in the equations stratified by 
educational level are used to simulate two time series, W p and which 
represent the predicted wages, over their expected working lives, of 
primary and secondary completers, respectively. For instance, in the case 
of secondary completers (subscript s), from the expanded earnings 
function estimated in table 4-1, 

(4-9) In W M = a g + b s L + c s R s + d s H s + u s 

we predict 

(4-10) InW, = % + b s L + cA + d s H s 

where a hat indicates the estimated value and a bar the mean value, and 
similarly for primary completers. The difference between the educational 
groups in predicted lifetime earnings is then taken as the measpre of the 
social benefit of secondary education. Figure 4-1, a stylized rendering of 
our results from Kenya and Tanzania, illustrates this point. 

The estimate of the social returns to education is not independent of 
the explanation for the interaction between education and returns to 
experience. In attempting to measure the social benefit we therefore 
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Figure 4-1. Identifying the Social Returns to Education 




A D j 



BC Primary completer earnings stream 
F G Secondary completer earnings stream 
ABED Opportunity cost of secondary schooling 
CEFG Gross private benefits of secondary schooling 

distinguish between the direct and the interaction effects, that is, the 
effects that accrue in the absence of interaction between education and 
the returns to experience and those that are a result of such interaction. 

The division between the direct and the interaction effects depends on 
the interpretation of the latter. If the credentialist interpretation of 
interaction is correct, for instance, the direct effect is shown by CEFH 
and the interaction effect by FGH in figure 4-1. In this case the steeper 
earnings profile of the more educated arises not from greater skill and 
productivity but from custom and prejudice, and FGH does not represent 
a social benefit. 

In other cases, however, the interaction effect represents the greater 
postschool skill acquisition of the more educated. Such skill acquisition 
has to be paid for, either by the employee or by the employer. In the case 
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of general skills the market prediction is that it is the employee who pays 
and that the payment takes the form of lower initial earnings. 4 In that 
case the division between the net direct and interaction effects is between 
CEF'H' minus ABED and GH'J minus FF'L Here FFI represents the 
cost of skill acquisition borne by the worker and GH7 the benefit that 
he subsequently derives. In perfectly competitive markets the present 
value of the net benefit, discounted at the appropriate rate of discount, 
equals zero; in imperfect markets it can be positive but may nevertheless 
equal the return on alternative investments such as formal education. 

Both the human capital explanation of interaction and the screening 
and self-selection explanations make the distinction between the direct 
and the interaction effects discussed above. They differ, however, in their 
analysis of causation. According to the human capital interpretation the 
additional education is the cause of the additional postschool skills: GH'J 
- FFI is part of the social benefit of secondary schooling. On the 
screening and self-selection interpretations the additional education, 
although a positive correlate of the postschool skill acquisition, is not the 
causal factor: GH7 - FFI is not a social benefit attributable to 
secondary schooling. 

In the light of this theoretical analysis we examine two empirical 
questions, First, how is the direct effect of secondary education to be 
explained? Second, given that the evidence supports a human capital 
interpretation of the direct effect, is the social benefit of secondary 
education sensitive to the interpretation of the interaction effect? We find 
thai the interaction effect is indeed sufficiently large in relation to the 
direct effect to warrant further analysis. 

The interpretation of the direct effect of secondary education in these 
samples was subjected to detailed analysis in chapter 3, and our tests 
pointed to a human capital explanation. Support can also be found in 
the results of table 4-1. From equation 4-10 the differen cejn pre dicted 
mean In W between secondary and primary completers (In W s - In W p ) 
can be decomposed, at any assumed value of L, into the contributions 
of the explanatory variables — the constant term (a s - 2^,), employment 
experience (b s L $ - b p L p ), reasoning ability (c s R s - Z p and cognitive 
skill (d s H s ~ d p H p ). 

Table 4-2 expresses, as a proportion of the total, the difference in 
predicted In earnings that is attributable to cognitive skill for those who 
have no employment experience, those whose predicted earnings equal 
their actual mean values, and those whose predicted earnings equal their 
mean earnings potential before postschool acquisition of skills (derived 
by means of Mincer's "overtaking point"; see Mincer 1974, p. 17, and 
discussion below). Whether we assume no employment experience or the 
actual mean length of employment experience, cognitive skill alone 
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Table 4-2. The Contribution of Cognitive Skill to the Difference in 
Predicted Earnings for Primary and Secondary Completers 
(percent) 



Experience 


Kenya 


Tanzania 


No employment experience' 


193 


176 


Mean employment experience b 


188 


103 


No postschool skill acquisition' 


94 


75 



a. L, = L p = 0. 

b. L s = T7 t y Lp = 

c. L 5 = L p - L*, where L* is the "overtaking point," 



Table 4-3. The Effect on Present Values of Differences between Primary 
and Secondary Completes in Returns to Experience 



(thousands 


of shillings) 












Ke 'yd 




Tanzania 




Human 


Expanded 


Human 


Expanded 




capital' 


humar. capital* 


capital* 


human capital 




earnings 


earnings 


earnings 


earnings 


Present 


functions 


functions 


functions 


functions 


value 


(V 


(2) 


(3) 


(4) 


pv, 


313 


358 


252 


258 


Wp 


216 


210 


215 


216 


pv; 


225 


203 


190 


185 


APV 


97 


148 


37 


42 


APV 


9 


7 


-25 


-31 


APV" 


46 


33 


15 


11 



Note: Present values are calculated wi;h a discount rate of 5 percent. 

a. The predictor equations used are columns 2 and 3 of table 4-1. 

b. The predictor equations used are columns 4 and 5 of table 4-1. 

accounts for more than the total difference in predicted earnings. It 
accounts for at least three-quarters of the difference in predicted earnings 
when both the costs and benefits of postschool skill acquisition are 
eliminated. 

To repeat our earlier finding, it is difficult to interpret this contribution 
of cognitive skill except as showing the minimum influence of human 
capital acquired in secondary school. The evidence suggests that the 
direct effect of secondary education represents human capital and confers 
a social benefit. In the remainder of the chapter, therefore, we con- 
centrate on the interaction effect. 

If the credentialist interpretation of the interaction term applies, it is 
relevant to know v/hether the estimate of the social return to secondary 
education is sensitive to the inclusion or exclusion of FGH. The 
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simulations presented in table 4-3 provide the basis for an assessment, 
Columns 1 and 3 show the discounted present values derived by applying 
the procedure for predicting lifetime earnings described above to the 
stratified human capital earnings functions presented in columns 2 and 
3 of table 4-1. The difference in the discounted present value of earnings 
between primary and secondary completers (APV = PV S - PV P ) is the 
standard measure of the benefits of secondary schooling. Although AP V 
is considerably larger in Kenya than in Tanzania, it is substantial in both 
countries when a discount rate of 5 percent is used. 

The term PV' S is derived by simulating the earnings stream of 
secondary completers on the assumption that they had the returns to 
experience of primary completers, that is, by substituting b p L s for b s L s 
in the human capital equivalent of predictor equation 4-10. Thus APV 
= (PV' S - PVp) measures the gross benefits of secondary schooling after 
the effect of the interaction between education and the returns to 
experience is subtracted {DFHJ - DEC/ in figure 4-1; APV corresponds 
to DFG) - ABCJ and APV to CEFH). In both countries there is a 
marked difference between APV and APV (columns 1 and 3): in Kenya 
the benefit of secondary schooling (in thousands of shillings) dropr from 
97 to 9, and in Tanzania it falls from 37 to -25. 

When the expanded human capital earnings functions (which include 
the ability and cognitive achievement variables) are used as predictor 
equations, the results are essentially the same (columns 2 and 4). 
(Although the present values are, of course, lower, the same pattern of 
results is obtained when a discount rate of 10 percent is used.) Estimates 
of the social benefits of secondary schooling are thus highly sensitive to 
whether the higher returns to experience of secondary completers are 
interpreted as being attributable to credentialist seniority scales. 

It is also possible to examine the sensitivity of the social benefit of 
secondary education to the alternative assumptions that the interaction 
is caused by the additional education or is merely correlated with it. 
According to the hun . capital interpretation the full area CEFG is a 
measure of the social benefit, whereas in the screening and self-selection 
explanations only CEFH 1 is a social benefit attributable to the secondary 
education. Although the rate of return may be no higher on postschool 
than on school investment, the absolute return on school investment is 
greater on the human capital interpretation, provided that the rate of 
return exceeds the rate of discount — that is, provided that the discounted 
present value of GH'I - EFl is positive. 

As an illustration of the sensitivity of present values to these different 
interpretations, we estimate, by means of Mincer's "overtaking point," 
the difference in present values that is attributable to the difference 
between CEFG and CEF'H 9 (see Mincer 1974, p. 17). Mincer has argued 
that on certain fairly strong assumptions an estimate can be made for 
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the earnings potential of school leavers. (The potential is actual earnings 
plus payment for current skill acquisition minus payment received for 
previous postschool skill acquisition.) The point at which the actual 
earnings curve, which rises with experience, overtakes the horizontal 
earnings potential is given by ; = 1/r, where / is the overtaking year of 
experience, r is the rate of return on both school and postschool 
investment, and it is assumed that the worker pays the same amount for 
training in each period. For anv given value of r there is a value of ; that 
can then be used to ic^ntify the earnings potential of both secondary and 
primary completers. The difference between them is our measure of 
CEFH'. (In fact, we measure a rectangle corresponding to CEFH', 
abstracting from postschool investment at both the secondary and 
primary levels, rather than CEFH' itself, abstracting from postschool 
investment at the secondary level only.) 

Our illustrative assumption about the value of r is that it equals the 
combined rate of return to secondary school and to additional postschool 
investment (as calculated from benefits CEFG and costs ABED). An 
estimated r of 13 percent for Kenya and 8 percent for Tanzania implies 
values for ; of 8 years in Kenya and 12 years in Tanzania. The earnings 
potentials for secondary completers in Kenya and Tanzania are then 
12,051 and 10,603 shillings, respectively, and for primary completers, 
9,451 and 9,729 shillings. These earnings potential streams are 
discounted to the primary-leaving point at 5 percent. The difference 
between them (APV in table 4-3) is to be contrasted with our estimate 
on the human capital interpretation (APV in the table). The discounted 
present value (in thousands of shillings) of APV" for Kenya, 46, falls well 
short of APV, 97; in Tanzania the fall is from 37 to 15. Again, this 
illustrative exercise suggests that the choice between these interpretations 
of interaction has a considerable effect on estimates of the social value 
of secondary education. 

The Test of Competing Hypotheses 

Our test of the competing explanations for the interaction between 
education and returns to experience is a simple one. We examine, first, 
whether there is a positive relationship between the level of cognitive skill 
and the returns to experience among workers with a given level of 
education. Second, we try to determine whether the difference in 
cognitive skill between primary and secondary completers is sufficient to 
explain their difference in returns to experience. 

The human capital explanation posits complementarity between 
education and training. The output of schooling (cognitive skill) is an 
input into the postschool skill acquisition process: workers with higher 
cognitive skill accumulate more vocational skill, and more vocational 
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skill generates higher earnings. This explanation yields the prediction 
that even among workers with the same educational lev *1, the returns 
to experience vill be higher for those with higher cognitive skill. 
Furthermore, it implies that the higher returns to experience of secondary 
completers are attributable to their er cognitive achievement. 

The predictions yielded by the credentialist explanation are distinct 
from the human capital predictions. Because the returns to experience 
are tied by institutionally determined wage structures to the educational 
credential that the individual possesses, secondary completers have the 
same returns to experience irrespective of their level of cognitive skill. 
Since the same is held to be true of primary completers, the difference 
in cognitive skill between the tvo groups cannot be responsible for the 
difference in their returns to experience. 

The screening and self-selection hypotheses also reject the proposition 
that education causes training; a third factor — for example, ability or 
family background — explains why some workers have more of both. 
This explanation implies that differences in cognitive skill among 
workers with the same educational level do not give rise to differences 
in returns to experience. Similarly, any difference in cognitive skill 
between primary and secondary completers will not cause a difference 
in returns to experience. 

We test for a positive relationship between cognitive skill and the 
returns to experience by means of the following specification of the 
expanded human capital earnings function stratified by educational level: 

(•Ml) In W = f(L, K, H, H • L) 

where H • L is an interaction term that measures the returns to 
experience at various levels of cognitive skill. Estimates of these equations 
are presented in columns 1 and 2 of table 4-4. They can be compared 
with the equivalent results (but without the interaction term) in table 4-1. 
For the secondary stratum in Kenya the addition of H L reduces the 
return to experienci from 6.2 to 0.6 percent per year of experience. The 
former estimate is highly significant, the latter not at all. Among 
secondary completers in Tanzania the return to experience declines from 
6.6 to 0.3 percent per year and is no longer significant. At the primary 
level also, the addition of H • L causes the coefficient on experience to 
decline and become insignificant in both countries. The coefficient on 
H • L, although positive, is not significant in either country. 

Since the L term is insignificant in all four cases, we reestimated the 
equation without it (columns 3 and 4). The H • L terms are now highly 
significant in all four cases. For both primary and secondary completers 
the returns to experience vary positively with their level of cognitive skill. 
For example, among Kenyan secondary completers with ten years of 
experience the return to experience is 4.7 percent per year for those 
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Table 4-4. Expanded Human Capital Earnings Functions: 



Interactive Specification 




Including L 


Excluding L 




Primary 


Secondary 


Primary 


Secondary 


Country and 


completers 


completers 


completers 


completers 


He 


(1) 


(2) 


(3) 




Kenya 










L 


0.026 


0.006 


.— 


— 




(1.04) 


(0.152) 








-0.0005 


0.014 


U.UUZ 


n n't a 




(0.063) 


(2.17) 


(0.230) 


(2.17) 


H 


0.017 


0.0 16 


0.009 


U.U1 j 




(1.78) 


(2.59) 


(1.60) 


(3.51) 


H-L 


0.0002 


0.001 


0.001 


0,0015 




(0.207) 


(1.72) 


(9.33) 


(10.50) 


Constant 


5.86 


5.49 


6.10 


5,52 


R 1 


0.39 


0.51 


0,38 


0.51 


N 


71 


134 


71 


1 1 A 

134 


Tanzania 










L 


0.026 


0.003 


— 


— 




(1.02) 


(0. 095) 






R 


-0.001 


0.009 


0.000 


0.009 




(0.141) 


(0.951) 


(0.045) 


(0.954) 


H 


0.002 


0.0001 


-0.006 


-0.0003 




(0.228) 


(0.010) 


(0.921) 


(0.055) 


H-L 


0.001 


0.002 


0.002 


0.002 




(0.918) 


(2.19) 


(7.12) 


(7.62) 


Constant 


6.07 


5.94 


6.25 


5.96 


R 1 


0.35 


0.51 


0.34 


0.51 


N 


107 


72 


107 


72 



— Not applicable. 

Note: For definitions of variables, see note to table 4-1. Figures in parentheses are f- 
statistics. 



whose score on our tests of cognitive achievement is at the mean of the 
bottom third and 9.9 percent per year for those whose score is at the 
mean of the top third. 

The coefficient on H • L estimated for the secondary strata is similar 
in magnitude to the coefficient estimated for the primary strata; indeed, 
in Tanzania they are the same (columns 3 and 4). This result suggests 
that the difference between primary and secondary completers in the 
returns to experience can be explained by the markedly higher cognitive 
achievement of secondary than of primary completers: the average 
premium per year of experience in Tanzania would be the same for 
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primary and secondary completers who had the same employment 
experience and cognitive skill. Table 4-5 shows the effect of the difference 
in cognitive skill between primary and secondary completers on the 
present values of their earnings streams. The predictor equations are? 

for PV S 

\iTw $ = % + + m + • L s 

for PV p 

InWp = a p + bpRp + ZpHp + d p H p ■ L p 

for pv; 

\iTW 5 = a s + S S K S + c s H s + ^ ■ L s 

for PVp 

hfwj = a, + + e p H p + SpH s ■ l p 

The difference between primary and secondary completers in present 
value (PV $ - PVp), in thousands of shillings, is 181 in Kenya and 76 in 
Tanzania. If secondary completers had the mean cognitive skill of 
primary completers, insofar as that would influence the returns to 
experience, the difference in present value (PVJ - PV,) would decline to 
3 in Kenya and to -38 in Tanzania; PV S - PVp is also markedly lower 
than PV S - PV pt In both Kenya and Tanzania a substantial part of the 
difference in the present value of earnings between the two educational 
groups is attributable to the influence on the returns to experience of the 
higher cognitive skill of secondary completers. (The same pattern of 
results is obtained, and this conclusion therefore stands, when a discount 
rate of 10 percent is used instead.) 

A conclusion that this evidence supports a human capital explanation 



Table 4-5. The Effect on Present Values of Differences in Cognitive Skill 
between Primary and Secondary Completers 

(thousands of shillings) 



Present value 


Kenya 


Tanzania 


PV S 


389 


290 


PV P 


208 


214 


pv;' 


211 


176 


pv; 


300 


389 


pv s - PV ( , 


181 


76 


pv;' - pv p 


92 


-38 


pv, - pv; 


89 


-99 



Note: Present values are calculated with a discount rate of 5 percent. The predictor qua- 
tions used are columns 3 and 4 of table 4-4. 
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of the interaction must be qualified in two respects. First, it is possible 
that ability and family background enter the production function of both 
cognitive and vocational skills. In this case we might find some 
association between cognitive skill and returns to experience among 
workers of the same educational level despite the absence of a causa! 
relationship. The evidence is consistent with the screening and self- 
selection explanations of interaction to the extent that the difference 
between primary and secondary completers in ability or family back- 
ground explains their difference in cognitive skill. 

The relative contributions that secondary schooling and its possible 
correlates make to cognitive skill acquisition can be examined by means 
of an educational production function: 

(4-12) H = a 0 + a x S + a 2 R + a s F t + a 4 F 2 + u 

where F x is a dummy variable indicating that one parent has received 
education and F 2 is a dummy variable indicating that both parents have 
received education. Equation 4-12 differs from the educational pro- 
duction function presented in chapter 3 principally in the addition of 
the family background variables. (The terms representing type of school 
attended and place of birth are excluded.) The difference between 
primary and secondary completer* in mean cognitive skill has three 
components: 

(4-13) R - = a, + UK - iy + Uhs - h p ) + % (fL - h p ) 

The results of this exercise are set out in table 4-6. Possession of 
secondary education accounts for 83 and 84 percent of the total 
difference in Kenya and Tanzania, respectively, and differences in 
reasoning ability account for only 18 and 15 percent. Although reasoning 
ability is an important input into the educational production function, 
the difference in ability between primary and secondary completers is 
very small in both countries. There are large differences in family 
background, but family background has only negligible positive or 
negative effects on cognitive skill. (The effect is liable to be under- 
estimated owing to the truncation of our sample, a result of the ex- 
clusion of those secondary graduates who continued their schooling. 
Moreover, family background may have a powerful indirect effect on 
cognitive achievement because of its influence on the probability of 
attaining secondary education; see chapter 10.) Our evidence provides 
more support for the human capital interpretation of the H • L term than 
for the screening and self-selection explanations. 

Elsewhere (Knight and Sabot 1981, which used the 1971 survey of 
manufacturing employees in Tanzania) we have argued that interaction 
between education and experience arose partly as a response to the rapid 
expansion of education in Kenya and Tanzania. The more recent cohorts 
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Table 4-6. Educational Production Functions and the Decomposition 
of Differences in Cognitive Skill 



Item Kenya Tanzania 

Coefficients 

S 11.440 10.735 

(8.00) (8.42) 

R 0.548 0.479 

(5.20) (5.55) 

F, -0.197 -1.079 

(0.13) (0.18) 

F 2 -1.077 0.168 

(0.66) (0.12) 

Constant 18.545 13.239 

R 2 0.404 0.451 

N 204 183 

Mean values 

R s 30.235 28.942 

R 25.722 24.868 

R t - R„ 4.513 4.074 

F ls 0.303 0.289 

F, 0.222 0.351 

Fu-Pip 0.081 -0.062 

F ls 0.296 0.464 

F 2 0.139 0.228 

F u - f> 0.157 0.236 

H s 46.189 37.606 

H p 32.458 24.816 

Decomposition 

H s - H p 13.731 12.793 

Part attributable to 

a y H.440 1 0.735 

(83.3) (83.9) 

a 2 (R s - R p ) 2.473 1.951 

(18.0) (IS. 3) 

MFu -J\ P ) 

+ Uh, ~ hp) -0.185 0.265 

(-1.3) (l.D 



Note: The dependent variable is H. F u both parents with no education; F 2 , one parent 
with primary education, one parent with no education. For definitions of other variables, 
see note to table 4-1. Figures in parentheses beneath coefficients are f-statistics; figures be- 
neath decomposition terms are percentage compositions. 
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to enter the labor market hltered down into jobs in which their education 
had less value. Employment experience thus acted as a proxy for year 
of entry into the labor market, which in turn greatly influenced occupa- 
tional attainment; hence the positive correlation I ween years of em- 
ployment experience and returns to education, which is equivalent to a 
positive correlation between years of schooling and returns to experience. 
The more recently entered jobs are likely to reward cognitive skill less— 
and thus to render the coefficient on H • L positive — when these jobs re- 
quire less vocational skill or less cognitive skill. We show below that fil- 
tering down has occurred in both countries at both educational 
levels— most markedly at the secondary level in Kenya— and that the ed- 
ucational structure of wages has been compressed as a consequence (see 
chapter 7). 

If the positive coefficient on H • L within educational strata arises 
because the more recently entered jobs require less vocational skill, it 
represents the positive effect of cognitive skill on vocational skill 
acquisition and points to the human capital interpretation of the 
interaction term. If, however, the positive coefficient arises because the 
more recently entered jobs require less cognitive skill, it represents a 
direct but differential effect of cognitive skill on earnings in different 
occupations. This interpretation provides an independent explanation for 
both the positive coefficient onH-L within educational strata and the 
positive interaction between experience and education across strata. A 
partial test of this explanation can be made by reestimating the expanded 
human capital earnings functions (corresponding to columns 3 and 4 in 
table 4-4) for manual and nonmanual subsamples, thus eliminating some 
of the effect of filtering down. The coefficients on H • L remain positive 
and significant in each case. 5 This exercise suggests that the second 
explanation, which is not consistent with the human capital interpre- 
tation of interaction between education and experience, is unlikely 
to be important. 

Conclusions 

We have shown that returns to employment experience vary positively 
with educational level and that this interaction accounts for a substantial 
part of the returns to secondary schooling as conventionally measured 
We have also shown that for workers with the same amount of education, 
returns to experience vary positively with level of cognitive skill and that 
the difference in cognitive skill between educational levels explains a 
substantial part of their difference in returns to experience and thus of 
the returns to secondary education. These findings passed the usual 
statistical tests. Their robustness is reinforced by the fact that they apply 
to both countries. 
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Our results are not consistent with the credentialist interpretation of 
the interaction between education and returns to experience. They are 
consistent with the screening and self-selection explanations only to the 
extent that the difference in ability or family background between 
primary and secondary completers explains their difference in cognitive 
skill. We have shown, however, that most of the difference in cognitive 
skill between the two groups is accounted for by the difference in their 
years of schooling. 

Our findings provide support for the human capital interpretation. 
More educated workers appear to have higher returns to experience 
because education and training are complementary: the skills acquired 
in school are determinants of training attainment and are inputs into the 
process of postschool acquisition of skills. More skills of one type beget 
more skills of another. This supports the conventional practice of in- 
cluding among the social returns to schooling that part of the returns 
that arises from the interaction between education and returns to 
experience. 

Notes 

1. See, for example, Blaug (1976), Knight and Sabot (1981), Layard and 
Psacharopoulos (1974), and Mazumdar (1981). The relationship can equally be 
seen as one between employment experience and the returns to education. 

2. Recall that our estimates of educational production functions in which H 
is the dependent variable indicate that the variance in achievement is in part a 
result c'. ihe differences in ability among respondents. There is evidence that dif- 
ferences in the quality of the school attended and in training received within the 
home also play a role. 

3. Suppose that cognitive skill influences earnings and that, owing to rapid ex- 
pansion of the school system and a consequent fall in the quality of schools or 
of pupils, the level of cognitive skill is higher among workers with more experi- 
ence (who belong to earlier cohorts of school completers) than among the rela- 
tively inexperienced recent completers. Omission of H from the independent vari- 
ables in the earnings function then biases upward the coefficient on experience. 
If the positive relationship between H and L is stronger among secondary than 
among primary completers — perhaps reflecting different rates of educational 
expansion — the upward bias in the returns to experience is then greater in the 
regression estimated for the secondary stratum. 

4. See, for example, Mincer (1974), ch. 1. To the extent that skills are firm- 
specific, however, the costs are likely to be shared between the employer and the 
employee; see, for example, Becker (1964) and Oi (1962). 

5. They are 0.0009 (3.69), 0.0015 (5.49), 0.0014 (3.20), and 0.0027 (3.49), 
respectively, for manual occupations and 0.0014 (6.01), 0.0012 (8.03), 0.0025 
(4.64), and 0.0019 (6.93) for nonmanual occupations. (The figures in parentheses 
are ^-statistics.) 
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Chapter 5 



Education Policy and Labor 
Productivity: An Output 
Accounting Exercise 



The relation between education and labor productivity in Kenya 
and Tanzania (chapters 3 and 4) raises the question discussed here: how 
have differences in the two countries* education policies affected labor 
productivity? To put the question another way, to what extent does the 
difference in human capital endowments brought about by differences 
in education policy regimes account for the observed gap between the 
two countries in the productivity of wage labor? In 1968 the difference 
between Kenya and Tanzania in productivity* as indicated by average 
wages, was only abotr oercent, but by 1980 the difference had grown 
to roughly 50 percer t ' use of an appropriate shadow rate of foreign 
exchange would incrc^; ■ : its estimate. 

This chapter takes the output accounting approach, of which Krueger 
(1968) provides a pioneering example. Krueger used crude aggregate cen- 
sus data from about twenty countries, most of them developing coun- 
tries, to assess the contribution that differences in educational endow- 
ments between countries make to differences in per capita income. From 
data on income by educational level in the United States she first esti- 
mated the effect on U.S. per capita income of assuming, instead of the 
U.S. educational distribution, the distribution of education in each of the 
other countries. She then compared the size of this effect with actual dif- 
ferences in per capita income. 1 Krueger explained more than half of the 
actual difference in per capita income by differences in human capital 
and concluded that human capital (defined more broadly than educa- 

Note: Adapted from J. B. Knight and R. HL Sabot, "Educational Policy and 
Labour Productivity: An Output Accounting Exercise," Economic Journal 97, no. 
385 (March 1987), pp. 199-214. 
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tional attainment) made a greater contribution than all other factors 
combined. 2 

Both output and growth accounting suffer from well-known draw- 
backs (see, for instance, the critiques in Bowman 1980 and Nelson 1981). 
First, failure to take account of the other determinants of income can bias 
estimates of the difference in income, and therefore in productivity, that 
is attributable to education. Second, by assuming that the (standardized) 
earnings difference between educated and uneducated workers simply 
measures the productivity of education, the output and growth accoun- 
tants attribute causation to what may be at least in pari a noncausal corre- 
lation. This effective equating of the marginal products of factors with 
their remuneration has led some practitioners to regard growth account- 
ing as no more than "a first step which cannot be relied upon to give 
answers to counterfactual questions" (Matthews, Feinstein, and Odling- 
Smee 1982, p. 15). Such adjustments as have been made to the earnings 
difference in estimating the marginal product of education have in gen- 
eral simply attributed an arbitrary proportion of the difference in earn- 
ings to "ability" or to other correlates of education. 3 Third, the simula- 
tions on these accounting exercises are generally conducted for time 
periods or economies that differ markedly in the relative supply of and 
demand for educated labor. The differences that factor endowments and 
the characteristics of production functions bring about in the structure 
of factor prices or in their marginal products render unreliable the an- 
swers to the counterfactual questions being posed. 4 Krueger (1968, pp. 
643^44) claimed that her measure of the contribution of education 
would yield a minimum estimate, essentially because the marginal prod- 
uct of human capital in the United States would be relatively low if the 
United States were well endowed with human capital. This would not 
necessarily be the case, however, if the U.S. economy had a greater rela- 
tive demand for human capital. 5 

Here we attempt to minimize these drawbacks by examining the natu- 
ral experiment afforded by Kenya and Tanzania, two countries that have 
had different education policies b"t that are similar in relevant respects 
other than the supply of educated labor. In particular, there is evidence 
that the relative demand functions for different categories of educated 
labor are similar in the two economies (see chapters 6 and 7). Our data 
sets permit the use of earnings functions in place of mean earnings by 
educational level. The measures of cognitive skill and isoning ability 
make it possible to estimate the effects on output of country differences 
not only in the quantity of education but also (by means of educational 
production functions) in its quality. 
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The Setting 

The natural experiment in Kenya and Tanzania has been in progress for 
more than twenty years. The two countries are similar in size, resource 
endowment, structure of production and employment, and level of devel- 
opment, and we would not expect their urban wage economies to differ 
greatly in physical capital and technical conditions. But there are marked 
differences in one important dimension of the supply of educated labor: 
the number of workers with secondary education. Kenya and Tanzania 
achieved political independence in the early 1960s with equally undevel- 
oped education systems and negligible stocks of indigenous educated 
manpower. Both are now close to achieving universal primary education, 
while university enrollments remain at less than 1 percent of the relevant 
age group. In this book we concentrate on the contribution of secondary 
education because it is at this level that the main policy issues arise in 
these countries. 

Enrollments in secondary education have diverged in the two coun- 
tries. In Kenya, which has a slightly smaller total population, secondary 
enrollment (forms 1-4) totaled 410,000 in 1980; in Tanzania it was 
67,000, Secondary education is tightly rationed in Tanzania for financial, 
manpower planning, and ideological reasons, whereas in Kenya both the 
public and private sectors have been moie responsive to demand. These 
differences in supply are reflected in the educational composition of the 
two wage labor forces. Country differences in the quality of secondary 
education may also have grown as the private and self-help system bur- 
geoned in Kenya and as Tanzania adopted an egalitarian approach to 
secondary schools and stressed Kiswahili rather than English as the me- 
dium of instruction in primary school. 

The Recursive Model of Cognitive Skill Acquisition 
and Earnings Determination, Revisited 

In this exercise we utilize two of the three functions in the recursive model 
used in chapter 3: 

(5-1) H = a 0 + a x R + a 2 S + a^B + a 4 G + u 

(5-2) In W = b () + M + b 2 S + b^H + b 4 L + b 5 V + v 

Equation 5-1 is our educational production function; estimates are 
presented in table 5-1. 6 Recall that in each country cognitive achievement 
bears a highly significant positive relationship to educational level and 
to ability. In Kenya secondary education raises H by 11.75 points, or by 
35 percent at the means; similar results are obtained in Tanzania. The 
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Table 5-1. Educational Production Functions 



Variable 


Kenya 


Tanzania 


roolea 
sample 


S 


11.754 


10.939 


11.611 




(8.50) 


(8.84) 


(12.07) 


G 


3.366 


0.995 


2.475 




(2.49) 


(0.76) 


(2.53) 


B 


-3.567 


-2.651 


-2.868 




(1.78) 


(1.82) 


(2.31) 


R 


0.570 


0.487 


0.519 




(5.55) 


(5.58) 


(7.47) 


K 






7.712 








(8.45) 


Constant 


15.49 


12.34 


9.903 


R l 


0.42 


0.44 


0.56 


Standard error 


8.77 


7.76 


8.45 


Percentage 








standard error 


21.1 


26.2 


23.5 


N 


205 


179 


379 



— Not applicable. 

Note: S, secondary education; G, an indicator of attendance at a government (as op- 
posed to a private) school; B, birth in an urban area; R % reasoning ability; K t membership 
in Kenyan sample. The dependent variable is cognitive skill (ff). Figures in parentheses are 
^-statistics. 



elasticity ot response of cognitive skill to reasoning ability at the means 
is roughly 0.4 in both countries. 7 

In our model for the determination of inputs into the educational pro- 
duction function, R is exogenous and S is influenced by R and by the 
availability of secondary school places, which is exogenous. Estimates of 
educational attainment functions were presented in chapter 3. 8 In both 
countries the probability of going to secondary school increases signifi- 
cantly with reasoning ability and with the size of the secondary in rela- 
tion to the primary system at the time that primary schooling was com- 
pleted. Ability thus influences the acquisition of cognitive skill both 
directly and, through access to secondary education, indirectly. The main 
difference in educational attainment between the two countries arises 
from the difference in the sizes of their secondary systems, which in turn 
can be attributed to differences in government policies. The implication 
is that in Kenya the market for secondary education is in equilibrium 
whereas in Tanzania there is excess demand for secondary school places. 
Estimates of private rates of return to secondary education and subjective 
responses to survey questions confirm our supposition of excess demand 
in Tanzania (see chapter 11). 
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Equation 5-2, our expanded human capital earnings function, ailows 
us to distinguish the positive effects on earnings of cognitive skill acquisi- 
tion (H) and of reasoning ability (R) from the effects of secondary school 
attendance (S). The last variable, S, is a ragbag that could represent 
credentialism (payment for secondary education irrespective of its pro- 
ductive effects), the use of schooling as a statistical screening device for 
unobserved characteristics, preschool human capital formation, or 
noncognitive human capital traits acquired in school. L is a proxy for 
postschool skill acquisition, the normal expectation being b 4 > 0 and 
b$ < 0. 

The estimates of equation 5-2 reported in table 5-2 are extracted from 
those presented in table 3-2. The coefficient on the experience term is 
positive and highly significant. The V teim was deleted from the esti- 
mated regression because its coefficient was not significant in either case. 
School attendance has a positive effect on earnings that is statistically sig- 
nificant in Kenya but not in Tanzania. Whereas the coefficient on reason- 
ing ability is not significant in either country, that on cognitive skill is 
positive and significant at the 1 percent level in both. An extra point 
scored in the cognitive skill test raises earnings by 2 percent in Kenya 
and by 1.3 percent in Tanzania. 

A Chow test indicates that the earnings functions are significantly dif- 
ferent for the two countries. In particular, the return to cognitive skill 
is lower in Tanzania than in Kenya (table 5-2) despite Kenya's greater 
endowment of cognitive skill. This could suggest that the production 
function is more efficient, that other factors such as physical capital are 
relatively more abundant in Kenya, or that government pay policy de- 
presses the return to cognitive skill in Tanzania. The avai!:>l? evidence 

Table 5-2. Earnings Functions 



Variable 


Kenya 


Tanzania 


L 


0.045 


0.055 




(9.842) 


(10.060) 


S 


0.192 


0.112 




(2.469) 


(1.417) 


H 


0.020 


0.013 




(6.177) 


(3.218) 


R 


0.006 


0.0008 




(1.150) 


(0.145) 


Constant 


5.476 


5.726 


R l 


0.440 


0.425 


Standard error of In W 


0.405 


0.419 


N 


205 


179 



Note: For definitions of variables, see note to table 5-1 . The dependent variable is the loga- 
rithm of the wage (In W). Figures in parentheses are /-statistics. 
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does not confirm these hypotheses, perhaps because of the limited num- 
ber of observations in the subsample. The close similarity in skill-based 
occupational composition observed in the two full samples suggests that 
the demand for cognitive skill in relation to unskilled labor is also closely 
similar in the two countries. 9 Despite institutional evidence, corroborated 
by evidence from the full samples, of an egalitarian pay policy in the 
public sector of Tanzania (see chapter 7), the introduction in equation 
5-2 of a dummy variable (P) for employment in the public sector and 
of a public sector-cognitive skill interaction term (P ■ H) does not pro- 
duce the hypothesized significant negative coefficient on the interaction 
term that we would expect to find given the lower returns to cognitive 
skill in the public sector. 10 

Education Policy and Differences in Cognitive Achievement 

The average level of reasoning ability (R) is much the same in the two 
countries— 27.8 in Kenya and 26.4 in Tanzania. The means are not sig- 
nificantly different even at the 10 percent level. Levels of cognitive skill 
are, by contrast, substantially higher in Kenya than in Tanzania; mean 
scores 'or Kenya are 23 percent higher on the literacy test and_44 percent 
higher on the numeracy test. Mean cognitive skill scores (H) are 40.0 
in Kenya and 30.3 in Tanzania, an absolute difference of 9.7. The means 
are significantly different at the 1 percent level. The regression results 
from the pooled sample in table 5-1 indicate that even after differences 
in characteristics are standardized, the mean cognitive skill score of Ken- 
yans exceeds that of Tanzanians by 7.7. A Chow test, however, rejected 
the null hypothesis that the educational production functions for the two 
countries are the same. This is therefore not the best estimate of the part 
of the difference in cognitive skill that can be attributed to differences 
in educational production functions. We measure this difference by 
means of decomposition analysis. 

Since the mean cognitive skill of Kenyans is determined by the educa- 
tional production function H k - f k {X k ), where X* are the mean values 
of the independent variables, the mean value that Tanzanians would 
achieve if the Kenyan production function were to apply would be /*(X,). 
The gross difference between the two countries is then decomposed as 
follows: 

(5-3) H k - H, = f k (X k - X,) + [f k (X t ) - f t (X t )} 

or 

(5-3') H k - H t = f t (X k - X,) + [f k (X k ) - f t (X k )\ 

The first term on the right-hand side of each equation shows the com- 
ponent that is explained by differences in the proportion of workers with 
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secondary education and in the mean values of the other explanatory vari- 
ables, and the second term can be interpreted as a measure of the differ- 
ence in the quality of education, in the sense that output per unit of inputs 
is higher in one country than in the other. 

As expected, country differences in the explanatory variables other 
than educational attainment contribute little to the explanation. Differ- 
ences in the quantity of secondary education account for 15 percent of 
the gross difference if the Kenyan educational production function is used 
and for 14 percent if the Tanzanian function is used. This reflects the dif- 
fering proportion of secondary completers in the full sat pie total of pri- 
mary and secondary womplcters; S is 0.532 in Kenya and 0.414 in Tan- 
zania. The residual, however, accounts for no less than 75 percent when 
the Tanzanian educational production function is used or 78 percent 
when the Kenyan function is used. For given mean values of the explana- 
tory variables, the predicted cognitive skill score with the Kenyan educa- 
tional production function as predictor greatly exceeds that with the 
Tanzanian function as predictor. 

This result suggests that country differences in the quality of education 
are important determinants of cognitive achievement. We equate the re- 
sidual with differences in qualify, although we recognize that differences 
in the incentive systems in the two countries could produce differences 
in drive and family support that might contribute to the residual. The 
lower quality of education in Tanzania could stem from divergent educa- 
tion policies. Teaching inputs are of the same magnitude in the two coun- 
tries, and cost per student is actually higher in Tanzania because a higher 
proportion of students is in boarding schools. Tanzania, however, has 
placed greater stress on curriculum diversification, at the cost perhaps of 
time spent on general academic skills, and on Kiswahili in primary 
school, perhaps to the detriment of efficient learning in English in second- 
ary school. 

The Simulation Methodology 

The two functions can be used together in simulations to answer the fol- 
lowing counterfactual questions. What is the effect on the average cogni- 
tive skill of the Tanzanian labor force of inert sing the quantity of educa- 
tion to the Kenyan level? What is the effect on the average cognitive skill 
of the Tanzanian labor force of increasing the quality of education to the 
Kenyan level? 

To answer the first question, we substitute the Kenyan for the 
Tanzanian mean value of the secondary school dummy variable 11 and 
predict the cognitive skill score with the use of the Tanzanian educational 
production function: 
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(5-4) 



H t » a 0t + a h R t + a z S k + a*T t + a 4 B t 




To answer the second question, we substitute the Kenyan for the 
Tanzanian educational production function and predict the cognitive skill 
score with the use of the Tanzanian mean values of the independent vari- 
ables: 



We can then ask, what is the effect on av*:age earnings in Tanzania 
if first the quantity, then the quality, and then both the quantity and the 
quality of education in Tanzania are inc>*a«eu to the Kenyan level? To 
answer the question, we substitute the mean cognitive skill score associ- 
ated with each of these counterfactual changes in education policy for 
actual cognitive skill in the Tanzanian earnings function to predict the 
consequent change in mean wages: 



The subscript on S is either k or f, as is explained below. 

The assumptions implicit in these exercises are that the policy changes 
do not affect the coefficients of the functions or the mean values of the 
other independent variables and that, as a consequence of the rationing 
of secondary places in Tanzania, there is an effective demand for the 
simulated increases in supply. 

Cross-Country Policy Simulations 

Our results suggest that more literatt and numerate workers are more 
productive. Tanzania has thus paid a price in output forgone by restrain- 
ing the growth of secondary education and reducing the quality of educa- 
tion for the sake of other goals. Our next exercise is to quantify this price 
by simulating the effect on wages, and thus on productivity, of differ- 
ences between the two countries in the quantity and quality of education. 

The results of our simulation exercises are presented in table 5-3. The 
base runs use the actual values of both variables and coefficients; the pre- 
dicted and weighted actual mean levels of cognitive skill and geometric 
mean levels of earnings are therefore the same. Simulation 1 shows the 
effect of the change in quantity, simulation 2 the effect of the change in 
quality, and simulation 3 the effect of simultaneous changes in quantity 
and quality. The Tanzanian simulations introduce parameters from 
Kenya, and the Kenyan simulations introduce parameters from Tanzania. 

An increase in the quantity of secondary education in Tanzania to the 
Kenyan level would, on the basis of equations 5-1 and 5-2, increase the 
mean cognitive skill of the labor force by 4 percent and mean earnings 



(5-5) 



Ht = + a\ k Rt + <*z k St + <*4 k Bt + <*s k G t 



(5-6) 



In W, = b 0t + b h S ttk + b 2 R t + b 3 H t + b^U 




us 



Table 5-3. Policy Simulations: The Effect on Cognitive Achievement 
and Earnings of Varying the Quantity and Quality of Education 



Simulation 



Item Base run I la 2 3 la 



Kenya 



Educational production function 
Mean values 

S_ 0.532 0.414 0.414 * 0.414 0.414 

R 27.816 * 

F_ 0.110 * * * * * 

G 0.700 * * * * * 

Coefficients 

S 11.754 * * 10.938 10.939 10.938 

R 0.570 * * 0.487 0.487 0.487 

F -3.567 * * -2.651 -2.651 -2.651 

G 3.366 * * 0.995 0.995 0.995 

Constant 15.490 * * 12.340 12.340 12.340 

Predicted cognitive skill 

Mean(H) 39.562 38.175 38.175 32.111 30.820 32.820 
Change in 

mean (AH) — -1.39 -1.39 -7.45 -8.74 -8.74 
Percentage change 

in mean — -3.5 -3.5 -18.8 -22.1 -22.1 

Earnings function 
Mean values 

S 0.532 0.414 * * 0.414 



R 27.816 
L 9.026 



» 



H 39.562 38.175 38.175 32.111 30.820 30.820 

Coefficients 



S 0.1924 

R 0.0058 

L 0.0448 

H 0.0197 



* * * if if 

* * * * * 

* * * * * 

* * * * * 



Constant 5.4757 * 

Predicted earnings 

Mean (W) 1,014 966 987 877 83.*> 854 

Change in 

mean (AW) — -48 -27 - 138 -179 - 160 

Percentage change 

in mean — -4.8 -2.7 -13.6 -17.6 -15.8 

Tanzania 

Educational production function 
Mean values 

S_ 0.414 0.532 0.532 * 0.532 0.532 

R 26.434 * 
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Simulation 



Item 


Base run 


J 


J/J 
Id 


■) 




la 


F 


0.190 


* 


* 


* 


* 


* 


G 


0.730 


* 


* 


* 


* 


* 


Coefficients 














S 


10.939 


* 


* 


11.754 


11.754 


11.754 


R 


0.487 


* 


* 


0.570 


0.570 


0.570 


F 


-2.651 


* 


* 


-3.567 


-3.567 


-3.567 


G 


0.995 


* 


* 


3.366 


3.366 


3.366 


Constant 


12.340 


* 


* 


15.490 


15.490 


15.490 


Predicted cognitive skill 












Mpan (H) 

ivicall \i m/ 


29.964 


11 ICC 

Si .lob 




d / . zuz 


J0.J07 


Change in ^ 












8.63 


mean (AH) 





1.29 


1.29 


7.24 


8.63 


Percentage change 














in mean 





4.3 


4.3 


24.2 


28.8 


28.8 


harnmgs function 














Mean values 














S 


0.414 


0.532 


* 


* 


0.532 


0.414 


R 


26.434 


* 


* 


* 


if 




L 


7.163 


* 


* 


* 


* 


* 


H 


29.964 


31.255 


31.255 


37.202 


38.589 


38.589 


Coefficients 














S 


0.1125 


* 


if 


if 


* 


* 


R 


0.0008 


* 


if 


if 


* 


* 


L 


0.0550 


* 


* 


if 


if 




H 


0.0129 


if 


if 


if 




* 


Constant 


5.7261 


if 


if 


if 


if 




Predicted earnings 














Mean (W) 


717 


738 


728 


787 


812 


801 


Change in _ 














mean (AW) 




21 


11 


70 


95 


84 


Percentage change 














in mean 




2.9 


1.6 


9.7 


13.2 


ll .7 



— Not applicable. * Same as for base run. 

Note: For definitions of variables, sec note to table 5-1. Simulation l shows the effect 
of a change in the quantity of secondary education, simulation 2 the effect of a change 
in the quality of education, and simulation 3 the effect of a simultaneous change in quantity 
and quality. Simulations ta and 3a differ from simulations l and 3 only in that the value 
of S in the other country is not substituted in the earnings function. 

Whereas the coefficients arc derived from the unweighted subsamplcs, the mean values 
arc derived from the subsamplcs weighted according to the proportions of primary and 
secondary completers in the full samples. 

The mean for cognitive skill is an arithmetic mean and that for earnings is a geometric 
mean because the dependent variable in the earnings function is logarithmic. 
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by 3 percent; an increase in the quality of education would increase cog- 
nitive skill by 24 percent and earnings by 10 percent; and a simultaneous 
increase in quantity and quality would increase cognitive skill by 29 per- 
cent and earnings by 13 percent. 

Do these increases in predicted earnings — the result of assumed in- 
creases in H and in S — also measure the increase in th^productivity 
of the labor force? The effect on earnings of the rise in H can only be 
interpreted as representing a productivity relationship. Although the co- 
efficient on S could reflect unmeasured human capital acquired in second- 
ary school, it might instead reflect credentialism, screening for ability, or 
preschool human capital; in that case the rise in S would make no con- 
tribution to productivity. Simulations la and 3a differ from simulations 
1 and 3 only in that the value of S in the other country is not substituted 
in the earnings function. They therefore show the lower-bound estimate 
of the effect on productivity of expanding secondary education in Tanza- 
nia to the Kenyan level. The combined effect on productivity of quantity 
and quality changes is 12 percent. 

These simulations suggest that the opportunity costs to Tanzania of 
constraining the quantity and quality of education are substantial. The 
mean wage of the weighted subsample for Kenya was 41 percent higher 
than that tor Tanzania when converted at the official exchange rate; it 
would be even higher if calculated on the basis of purchasing power par- 
ity. In 1971, before the effects of the divergent education policies were 
manifested in the labor market, the mean urban wage in Kenya was only 
about 10 percent higher. A third of the current difference in predicted 
mean wages converted at the official exchange rate (94 Kenyan to 297 
Tanzanian shillings) can be explained by the lower cognitive skill of the 
Tanzanian labor force. 

It is reassuring that similar results are generally obtained when the sim- 
ulations are conducted on the Kenyan subsample (table 5-3). The main 
contrast is that an even higher proportion of the difference in predicted 
mean wages (60 percent) can be explained by the higher cognitive skill 
of Kenyan workers. Even if the use of a purchasing power parity conver- 
sion factor were to reduce these percentages, the difference in cognitive 
skill would remain important. The use of the log linear instead of the 
linear specification of the educational production function would not 
alter our conclusions. 

As a guide to the potential gains from improving the quantity and qual- 
ity of education in Tanzania, these estimates may be biased in four re- 
spects. First, they take no account of the diminishing returns to large in- 
creases in the supply of cognitive skill in relation to other inputs. In 
chapter 8 we use the Kenyan and Tanzanian surveys to estimate the elas- 
ticity of relative earnings with respect to relative educational expansion — 
the inverse of the elasticity of substitution between educational levels. 
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Our estimate is that if the ratio of secondary to primary completers in 
the Tanzanian wage labor force were increased to the Kenyan level, the 
ratio of the earnings of the two groups would decrease by about 12 per- 
cent; the predicted gain in labor productivity would be little affected by 
the diminishing returns. This result squares with our finding that the re- 
turns to cognitive achievement are not significantly lower in the manual 
occupations, which would absorb much of the additional supply of high 
cognitive achievers, than in the white-collar occupations, where they are 
nov concentrated in Tanzania (see chapter 3), 

Second, the fact that access to secondary schooling is meritocratic im- 
plies that the expansion of secondary enrollment in Tanzania would re- 
duce the qualifications of entrants to the secondary system and that our 
simulations overestimate the increase in productivity from educational 
expansion. 

Third, the upward bias in the estimate that arises from the above con- 
siderations may be offset by the downward bias caused by any failure 
to capture in our specifications the depressing effect of pay policy on t^e 
returns to cognitive skill in Tanzania, Although the relative supply of cog- 
nitive skill is greater in Kenya, the return to achievement is higher. As 
a consequence, when the Kenyan instead of the Tanzanian earnings func- 
tion is used to measure the effect of changing the quantity and quality 
of education, the change in earnings produced is more than 4 percent 
greater (table 5-3), 

Fourth, although it is plausible that higher cognitive skill commands 
higher earnings because it raises the productivity of labor, only under the 
rigorous assumptions required for marginal product to equal wage will 
the increase in productivity equal the increase in earnings. There may be 
a direct proportional relationship, however, such that the change in pro- 
ductivity will exceed the change in tht wage (if, for instance, monopoly 
in the product market depresses the wage below marginal product) or 
will fall short of the change in the wage (if, for instance, public sector 
employment exceeds the most profitable level). We cannot therefore 
claim that the predicted absolute increase in average earnings in Tanzania 
precisely measures the absolute increase in average labor productivity, 
but the percentage increases are likely to be similar. 

Conclusions 

The research design has been comparative — first, to establish which rela- 
tionships are robust; second, to explain the differences in relationships 
between the two countries; and third, to illuminate a particular issue on 
which policies in otherwise similar countries have differed greatly. Two 
findings that are important not only because they pass the usual statisti- 
cal tests but also because they hold in both countries are the positive ef- 
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feet of secondary education on cognitive skill and the positive effect of 
cognitive skill on earnings. The findings confirm that the relationship be- 
tween secondary education and earnings shows the effect that human 
capital acquisition in school has on productivity at work. 

The observed differences in relationships and in parameters also assist 
the analysis. The difference in educational production functions permits 
identification of the effects of educational quality, and the difference in 
mean secondary attendance permits identification of the effects of educa- 
tional quantity. The recursive model, which is estimated in the same way 
in the two countries, makes possible a cross-country productivity ac- 
counting analysis of the effects of education. 

Kenya and Tanzania differ considerably in the quality of secondary and 
presecondary education and in the quantity of secondary education. The 
cognitive skill of workers with the same ability and school attendance 
is substantially higher in Kenya than in Tanzania, as are secondary enroll- 
ment rates and the level of education of the labor force. Consequently, 
the average level of cognitive skill — and therefore the earnings and pro- 
ductivicy of labor — is far higher in Kenya. If the quantity and quality of 
education in Tanzania were raised to the Kenyan level, earnings would 
be 13 percent higher. Since labor productivity is likely to rise by a similar 
percentage, the economic benefits to Tanzania from pursuing such a pol- 
icy would be substantial. The differences between the two countries in 
education policy regimes appear to have been an important factor in their 
diverging mean earnings and labor productivity. 

The difference in labor productivity attributable to the difference in 
policies for secondary education is likely to grow with time. The educa- 
tional composition of the labor force in 1980 did not fully reflect the di- 
vergence in policies that took place in the 1970s. The value of S (form 
4 leavers as a proportion of the total of standard 7 and form 4 leavers) 
for the sample as a whole was still only moderately higher in Kenya 
(0.53) than in Tanzania (0.41). For this reason the effect of simulating 
a rise to the Kenyan level in the quantity of secondary education in Tanza- 
nia was modest; labor productivity rose by 3 percent. But the difference 
in S for the cohort that had entered the labor force within the previous 
six years was more marked; S was 0.65 in Kenya and 0.38 in Tanzania. 
If present policies continue, the ensuing change in the educational com- 
position of urban wage employment will increase the difference in S and 
so increase the difference in labor productivity attributable to secondary 
education. 

We have given some reasons why the estimates from the simulation 
analysis may be biased and why our results must therefore be regarded 
as suggestive rather than conclusive. Nevertheless, these results have been 
obtained while avoiding some of the common drawbacks in output or 
growth accounting analyses of the contribution of education. The greater 
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similarity of the two urban wage economies and the greater comparabil- 
ity of our data have permitted more realistic simulation exercises than 
are normally feasible in cross-country output accounting studies. And 
through the introduction and measurement of cognitive skill as a link be- 
tween education and earnings it has been possible to answer questions 
of causality that others have simply had to beg. 



1. Another version of the same exercise was conducted by Fallon and Layard 
(1975) with similar data sources for a different set of twenty-three countries. 
They applied the estimated parameters of a three-factor, two-level constant elas- 
ticity of substitution (ces) production function, which distinguished crudely be- 
tween e Jucated and uneducated labor, to measure the effect on per capita output 
in the United States of introducing in turn the endowments of different factors 
and the efficiency parameter from each of the other countries. The contribution 
of each factor, including human capital, was then compared with that of other 
factors and with the actual difference in per capita output. 

2. Fallon and Layard found that the contribution of their index of human capi- 
tal was a good deal lower than Krueger's estimate and generally smaller than 
that of physical capital. 

3. See, for instance, Denison (1967), pp. 82-87. Krueger (1968) made no at- 
tempt to separate the contribution of education from that of its likely correlates. 

4. Attempts in growth accounting to allow for nonmarginal educational ex- 
pansion have used assumed or estimated elasticities of substitution between edu- 
cation and other factors to measure the effect on factor prices and factor weights 
(see, for instance, Dougherty 1971 and Selowsky 1971); attempts to allow for 
the changing structure of factor prices have involved the use of a chain-linked 
Divisia index (see, for instance, Jorgenson and Griliches 1967). 

5. Fallon and Layard (1975, pp. 296-97) showed that their measure would 
overstate the contribution of education when the comparator country had a less 
efficient production function and was less well endowed in all factors than the 
United States, in the senre that the sum of all contributions would exceed the 
actual productivity differences to be explained. 

6. A log-linear specification in which In H, In K, and In T replaced H, K, and 
T was also estimated but was inferior in that the percentage standard error of 
H was greater (29 percent in Kenya and 31 percent in Tanzania) and the signifi- 
cance of some coefficients was lower. See table 3-6. 

7. See chapter 3 for a discussion of the other variables included in the equa- 
tion. The equations were initially estimated with a variable that measured the 
length of time since the respondent had left school. As this is a proxy for change 
in the quality of schooling over time and for gain or loss of cognitive skill after 
leaving school, the sign of its coefficient cannot be predicted. In neither country 
was the coefficient significantly different from zero, and the term was therefore 
deleted. 

8. Recall that tests of recursiveness relating equation 5-1 to equations 3-1 and 
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3-2 failed to reject the null hypothesis that the equation system is recursive, 

9. The criterion for occupational classification was the level of the skills likely 
to be involved in a job. See appendix G for a more detailed discussion. 

10. Their introduction for Tanzania has negligible effects on the explanatory 
power of equation 5-2 and on the coefficients of the other variables and yields 
the coefficients 0.036P and 0.002P • H. (The respective ^-statistics are 0.158 and 
0.031). When interaction terms are added for all the independent variables (P • R, 
P ■ S, P • H, and P • L), the coefficient on P • H remains insignificant at 0,006 
'-statistic 0.528). 

11. The mean value is taken from the full sample, since quota sampling by 
icational level was used in selecting the subsample. 
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Education, Occupation, and the 
Operation of the Labor Market 



Our main objective in part in is to measure the relationship between 
the educational structure of wages and the relative supply of educated 
labor. In this chapter we throw light on the way in which the labor mar- 
ket operates and in particular on the role of occupation. We argue that 
the occupation of a worker is an important intermediary between his ed- 
ucation and his earnings. Education, which primarily represents cognitive 
skill, is shown to be a powerful influence on occupational attainment. 
Because elements of human capital are occupation specific, the occupa- 
tion of a worker is an important determinant of the vocational skills that 
he acquires and therefore of his earnings. 

Our analysis in chapter 4 of the complementary relationships between 
cognitive and vocational skills was confined to the tested subsamples, 
which were too small to allow the integration of occupation into the 
analysis. Use of the full samples adds an additional dimension to our un- 
derstanding of the relationship between education and productivity and 
provides a framework for analyzing the consequences of educational ex- 
pansion for the occupational attainment of the educated and hence for 
their earnings. Accordingly, this chapter serves as a bridge between parts 
II and HI. 

Why Occupation Could Matter 

The usual practice among economists is to explain earnings in terms of 
the individual characteristics of workers, not the characteristics of the 
work that they perform. Occupation is treated simply as a correlate of 
individual characteristics and not as an independent influence on earn- 
ings. We shall argue that job-related as well as individual characteristics 
can be important and that the two are likely to interact. 

No'e: Adapted from J. de Beyer and J. B. Knight, "The Role of Occupation in the Deter- 
mination of Wages," Oxford Economic Papers 41, no, 3 (July 1989). 
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There are ways in which occupation itself may influence wages. First, 
some occupational wage differences compensate for the nonpecuniary 
advantages and disadvantages of different jobs. Second, institutional bar- 
riers to movement between occupations and institutional influences on 
wage determination may prevent or retard the equalization of wages in 
response to market forces. Third, since additional pay is needed to com- 
pensate for training costs incurred by workers, occupational wages differ 
according to the amount of vocational skill involved in the job. The size 
of the wage differences attributable to differences in occupational skill 
depends on the degree of capital market imperfection — that is, on the 
extent to which acquisition of skills is rationed. Fourth, the value of per- 
sonal characteristics such as natural ability and cognitive skill acquired 
in formal education can vary among occupations, and these characteris- 
tics can also assist in the acquisition of vocational skills. Thus the wage 
in one occupation may exceed that in another because one job inherently 
requires superior personal characteristics — some natural and some ac- 
quired, some observable to the researcher and some hidden. 

The last three arguments require further analysis, which is provided 
in appendix F. A summary is sufficient here. We introduce the notion of 
an occupational production function that shows an occupation-specific 
relationship between inputs — such as cognitive skill, vocational skills, 
and natural ability — and the output of a worker. A simple form of the 
occupational production function shows, for each occupation, a relation- 
ship between years of education and productivity. Productivity is likely 
to depend positively on years of education over a certain range, but dif- 
ferent functions may have different positions and slopes. 

The benefits of additional education differ among occupations for two 
reasons. First, the cognitive skill acquired in education may simply be 
of more value in some occupations than in others. For instance, a work- 
er's cognitive skill level is more likely to affect his performance if he is 
a clerk or a motor mechanic than if he is a sweeper or a factory hand. 
Second, education may itself be an argument in the production function 
of postschool human capital, and some occupations may involve greater 
skill formation on the job than others. 

Imperfections in the capital market work to ration education at the 
upper levels and raise occupational production functions for occupations 
filled by the educated. As is shown in appendix F, in competitive markets 
there is no inconsistency between the concept of the occupational pro- 
duction function and the Mincerian relationship between education and 
productivity, which ignores occupation. It is when capital or labor mar- 
kets are not competitive that the occupational production function is 
most useful as an analytical device. 

It is plausible that there will be an occupation-specific nexus of rela- 
tionships among the measured variables education, formal training, em- 
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ployment experience (a proxy for informal training), and earnings, Some 
occupations involve more vocational skill than others and therefore offer 
workers higher wages once their skill acquisition is complete, Additional 
education is more valuable in some occupations than in others both be- 
cause it raises productivity directly and because it facilitates formal and 
informal training. We predict, therefore, that current earnings vary by 
occupation when other measured inputs are standardized and that the 
response of wages to additional education, to training, and to additional 
years of experience varies among occupations. 

Instead of estimating an earnings function in terms of a vector of per- 
sonal characteristics W = F(X), we propose to divide the procedure into 
two parts: an earnings function that also contains occupation terms (O,) 
as explanatory variables 



and an occupational attainment function in which the worker's occupa 
tion is explained in terms of a vector of personal characteristics (Z): 



The advantage of this pn edure over the reduced form W = W(X, Z) 
is that it may reveal more about the way in which the labor market oper- 
ates, particularly the way in which the market responds to an increase 
in the supply of educated labor. 

Occupational Earnings Functions 

Particular care was taken in classifying the occupation of a respondent 
according to skill content (see appendix E). For the purposes of this chap- 
ter respondents were placed in six broad occupational groups: unskilled 
manual (0 5 ), semiskilled manual (0 4 ), skilled manual (O.0, junior cleri- 
cal (0 2 /,), senior clerical (0 2d ), and supervisory (Oj). We hypothesize 
that skill level ascends among the manual groups in the order 0 5 , 0 4 , 
and and among the nonmanual groups in the order 0 2 /„ 0 2(4 , and 
0\. We expect the nonmanual to be more skilled than the manual occu- 
pations, although we are least confident about the ranking of the contigu- 
ous groups O3 and 0 2 /,. One reason why occupation is not normally 
incorporated into the analysis of wages is that the occupational informa- 
tion available from most labor force surveys is very crude, being a murky 
blend of activity, status, and skill. By contrast, our classification corre- 
sponds to the concepts appropriate for the economic analysis of occupa- 



Another virtue of the classification system chosen for our samples is 
that, as will be shown below, there is little mobility of workers among 
the six occupational groups. Allocation to a particular occupational 



(6-1) 



W = W(X, on 



(6-2) 



O, = 0,(Z). 
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Table 6-1. Mean Wage, Standard Deviation of Wages, and Distribution 
of Employees, by Occupation 



classification 


(shillings per month) 


iJIURUuiU 

deviation of wages 
(shillings per month) 


Index of mean wage 
(skilled manual = 100) 


Standardized 
index of mean wage 
(skilled manual = 100) 


Distribution 
of employees 
(total - 100) 


Kenya 










10.4 


o, 


3,447 


2,270 


354 


221 




2,238 


1,017 


230 


201 


7.1 




1,408 


875 


145 


137 


24.8 


o 3 


973 


562 


100 


100 


23.2 


0 4 


699 


360 


72 


79 


16.4 


O s 


574 


208 


59 


76 


18.1 


Total 


1,330 


1,475 


137 


114 


100.0 


Tanzania 












o, 


2,075 


1,019 


229 


160 


12.3 




1,633 


679 


180 


163 


4.8 


o 2b 


930 


529 


103 


91 


28.6 


O3 


905 


518 


100 


100 


21.3 


O4 


641 


298 


71 


71 


16.3 


Oi 


541 


211 


60 


72 


16.7 


Total 


990 


726 


109 


94 


100.0 



Note: 0|, supervisory; Q la> senior clerical; 0 2M junior clerical; O,, skilled manual; Q 4 , semiskilled manual; 0 5 , unskilled manual. There are 1,767 observa- 
tions in Kenya and 1,726 in Tanzania. The standardized index of mean wage is derived from the wage function in table 6-2, with education as a continuous 
variable (column 2); the index refers to a worker with the mean characteristics of the sample. 
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group is therefore likely to be an important determinant of lifetime voca- 
tional skill acquisition and lifetime earnings. 

As table 6-1 shows, the occupational wage structures and occupational 
distributions for the two countries are similar. The occupational hierar- 
chy by mean wage corresponds precisely to our judgment about the occu- 
pational hierarchy by skill level. Nearly half (45 percent in Kenya and 
42 percent in Tanzania) of the variance in wages occurs between the six 
occupations; the remaining variance — that within occupations — is at- 
tributable to the other determinants of wages. 

Wage functions of the following form are presented in table 6-2: 

(6-3) W = a + bE + cL + dl; + eV { + fS t + gT\ + 2 />A + * 

where W is the natural logarithm of the wage, E is years of education, 
L is years of employment experience, Y\ is possession of formal training, 
S { denotes male sex, T, denotes non-African race, and O, are the occupa- 
tion terms. 1 The variables E, JL, L\ and V x represent aspects of human 
capital acquisition, and S\ and T\ are persona! characteristics that are 
hypothesized to be favored in the labor market. Human capital theory 
predicts that b X), c > 0, d < 0, and e > 0, and labor market discrimina- 
tion implies that f> 0 and g > 0 and that occupation-specific skill oper- 
ates so that h { > h Zit > h lh >0>h 4 >h s (with 0< the omitted category). 

In both countries the human capital variables K, JL, and U have the 
expected signs and are significant at the 1 percent level. When education 
in the linear form (E) is replaced by a set of education dummies 
the coefficients retain their expected signs and significance. The coeffi- 
cient on formal training is always positive (although it is not significantly 
so in Tanzania when the occupation terms are included). There is evi- 
dence of discrimination in favor of non-Africans in both countries and 
against women in Tanzania, but these variables may simply be serving 
as proxies for unmeasured productive characteristics. 

When the occupation terms are included in the equation, significantly 
more of the variance in earnings is explained. 2 The coefficients of these 
terms are all significant— that is, significantly different from the coeffi- 
cient of the omitted skilled manual category. The ordering of the coeffi- 
cients in Kenya corresponds precisely to our ranking of occupations by 
skill level. The ordering in Tanzania almost corresponds to it: junior 
clerks are paid slightly less than skilled manual workers, other things 
being equal, and semiskilled workers are paid slightly less than unskilled 
workers, but the latter difference is not significant. The occupation and 
nther coefficients of table 6-2 can be used to obtain the index of standard- 
ized mean wages shown in table 6-1. The other characteristics that deter- 
mine wages are standardized by assuming that workers possess the sam- 
ple mean values of the explanatory variables (other than occupation). 
This narrows the occupational wage structure, as is to be expected; 
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Table 6-2. Wage ^unctions with and without Occupation Terms 

Item 12 3 4 



Kenya 



E 


0.117** 


0.054** 












-0.375** 


-0.166* 








-0.202** 


-0.032 








0.480** 


0.224** 


Hs 






1.243** 


0.625** 


L 


0.058** 


0.042** 


0.072** 


0.048** 


L J 


-0.0008** 


-0.0006** 


-0.0013** 


-0.0008* 


Vi 

r 1 


0.223** 


0.135** 


0.250** 


0.140** 


Si 


-0.057 


0.045 


-0.033 


0.065 


T. 

* 1 


0.740** 


0.487** 


0.599** 


0.417** 


Oi 

P 




0.863** 




0.793** 


AH 




0.700** 




0.701** 






0.311** 


— 


0.313** 


o 4 


— 


-0.206** 


— 


-0.236** 


o 5 


— 


-0.240** 


— 


-0.277** 


Constant 


5.348 


5.809 


5.958 


6.103 


R l 


0.410 


0.517 


0.418 


0.522 


F 


191 


160 


133 


129 


N 


1,643 


1,637 


1,653 


1,646 


Mean of In wage (W) 


6.871 


6.870 


6.880 


6.878 


Mean of wage (Y) 


1,318 


1,297 


1,343 


1,321 


•nzania 










E 


0.077** 


0.037** 






Ei 
1 






-0.277** 


-0.143** 








-0.220** 


-0.100* 








0.364** 


0.163** 








0.764** 


0.387** 


L 


0.057** 


0.047** 


0.062** 


0.050** 


L 2 


-0.0008** 


-0.0007** 


-0.0009** 


-0.0008* 


1 


0.073* 


0.040 


0.095** 


0.053 


Si 


0.307** 


0.331** 


0.299** 


0.324** 


* 1 


0.524** 


0.357** 


0.503** 


0.353** 


Oi 




0.503** 




0.469** 


x ' La 




0.485** 




0.487** 






-0.094* 




-0.097* 


04 




-0.345** 




-0.350** 


o 5 




-0.322** 




-0.334** 


Constant 


5.319 


5.765 


5.773 


5.987 




0.378 


0.489 


0.384 


0.491 


f 


164 


138 


112 


109 


N 


1,607 


1,578 


1,607 


1,578 


Mean of In wage (W) 


6.684 


6.681 


6.684 


6.681 


Mear, of wage (?) 


985 


983 


985 


983 



{Notes continue or, the following page.) 
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workers in the better-paying occupations tend to be better endowed with 
productive characteristics. 

The inclusion of the occupation terms in the wage function reduces 
the coefficient on years of education by more than half and decreases the 
coefficients on formal training and non-African race. This is because of 
the positive correlation between these variables and occupation ordered 
by skill content. The better-paying occupations tend to attract higher 
proportion^ of workers who have had more than x years of schooling, 
who have had formal training, and who are of non-African race. The in- 
clusion of occupation therefore raises the econometric problem of 
multicollinearity, but it does not necessarily bias tl e coefficients of the 
equation. Upward bias in the occupation coefficients would arise from 
a positive correlation between occupation and the error term in the equa- 
tion — for example, between occupation and unmeasured ability. Such 
a correlation is indeed predicted by our model because ability is likely 
to assist skill formation. 

The role of occupation might therefore be exaggerated by the esti- 
mated coefficients, but it is implausible that occupation is simply acting 
as a proxy for ability. Although a correlation between education and 
ability is widely acknowledged — and is also predicted by our model — 
few would argue that education therefore has no causal effect on wages 
or that it has no place in the wage function. The possibility of bias is 
not a reason for excluding the occupation terms, particularly if there is 
further evidence that occupation plays a role in wage determination. 

The sole addition of straightforward occupation dummies to the wage 
function is consistent with only a very simple version of the occupational 
production function, that is, one in which the coefficients on employment 
experience, on formal training, and on education in the wage function 
do not vary among occupations. It is implicit in the general model that 
there are occupational differences not only in the level of wages but also 
in the returns to education, to formal training, and to employment expe- 
rience. 

Our first test for such interaction effects was to add to the equation 
with a linear education term and with occupation terms (table 6-2, col- 
umn 2) a set of interaction terms, E * 0„ L • O,, and V • O, (equation 
not shown). The contribution of these interaction terms as a set proved 
Notes to table 6-2. 



— Not applicable. 

* Statistically significant at the 5 percent level. 
"Statistically significant at the 1 percent level. 

Note: £, years of education; £|, no education; £ 2 , primary standards 1-4; £4, second- 
ary forms 1-4; E St post-form 4; L t employment experience; V lt forma' training; S u male 
sex; T h non-African race. Occupation variables are as defined in table 6-1* Column num- 
bers identify different regression specifications. 
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to be statistically significant at the 1 percent level in both countries, 1 All 
the coefficients on the E • O, terms were significantly different from zero 
in Kenya, as were three of the five in Tanzania. Since 0 5 was the base 
category, this showed significant differences between the returns to edu- 
cation in the unskilled manual and in the other occupations. The with- 
drawal of the E • O, terms as a set proved significant at the 1 percent 
level in both countries, as did the withdrawal of the L • O, and L 2 • O, 
terms as a set/ The omission y\ the full equation of the L • O, and 
V • O, terms, one occupation at a time, had a significant effect in two 
of the five cases for Kenya and in three of the five cases for Tanzania. 
In those occupations, therefore, the returns to experience were signifi- 
cantly greater than in the unskilled manual category. These tests gener- 
ally provided statistical support for the inclusion of interaction terms and 
for our hypothesis of occupational differences in the returns to education 
and to experience. 

Table 6-3 reports wage functions for each occupation. The percentage 
of the variance in W explained by the equation is low in the unskilled 
manual occupation but t°nds to rise with occupational skill level. The 
coefficients on the education dummy variables are generally significant 
and of the expected sign in the more skilled occupations. The coefficients 
on employment experience are all positive, and almost all are signifi- 
cantly so; those on the squared term are generally negative, and most 
are significant. Again, the coefficients on formal training are rarely signif- 
icant; indeed, some are negative/ It is notable from the mean values of 
selected independent variables, also shown in table 6-3, that occupational 
skill level, according to our ranking, is strongly correlated with educa- 
tional attainment, formal training, and race. 

Do the returns to education differ among occupations, as we have pre- 
dicted? Figure 6-1 shows how, within each occupation, the wage varies 
with educational level, other things being equal. We standardize for the 
differences in characteristics of workers both within and between occu- 
pations by showing the wage of a representative worker in the labor mar- 
ket; that is, by assuming that the worker possesses the mean values of 
the explanatory variables (other than education) for the sample as a 
whole. The occupational differences in wages at each educational level 
therefore correspond solely to differences in the coefficients and constant 
terms of the occupation-specific wage functions. 

In both countries the vertical ordering of occupations again corre- 
sponds to that of our hypothesized skill levels. The wage is weakly re- 
sponsive to education in unskilled and semiskilled manual jobs but rather 
more responsive in skilled manual jobs. Wages in nonmanual occupa- 
tions, by contrast, are extremely sensitive to educational level; it is in 
these jobs that education pays off. The results for the two countries are 
similar, the main difference being that there are higher returns to educa- 
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Table 6-3. Occupation-Specific Wage Functions: Coefficients and 
Selected Mean Values 





Unskilled 


Semiskilled 


Skilled 


Junior 


Senior 






manual 


. tanual 


manual 


clerical 


clerical 


SupPtl ltd* 


item 


( u s) 


/n 1 
1 'J*} 




( u 2b) 


(Ci 1 




Kenya 














Ex 


0.099 


-0.484* » 


-0.415* 








— 


E z 


0.006 


-0.017 


-0.086 


-0.474 


1.472* 


-1.166 


E A 


0.115 


0.108 


0.162* 


0.292** 


0.301* 


0.829* 


E 5 


— 


-0.080 


0.918** 


0.775** 


0.512* 


1.064* 


L. 


0.029** 


0.059** 


0.046** 


0.039** 


0.051 


0.029 


V 


-0.0006** 


-0.0010** 


-0.0008** 


-0.0001 


-0.0008 


-0.0001 


v, 


0.249 


0.324 


0.027 


0.159** 


-0.003 


0.273*' 


5 


-0.019 


n c in* * 

U.J JU 


A Af\Q 

U.4U8 


A f\1A 

— U.U/4 




U.3JJ 


T, 




_A 1Q1 


A / CQ 




U. 146 


A *41 * 


Constant 


6.022 


j. 436 


C Q^Q 
J. OOO 


aC AA^ 


7 AAC 




R 1 


0.049 




A 1 1 7 
U.l 1/ 


A "> C7 


A 1 1 1 

u. 1 1 1 




F 


2.98 










Q C7 


N 


268 


z/4 


386 


4^i 


1Z4 


171 
1/1 


Selected mean values 












E 


5.71 


6.17 


7.42 


10.29 


10.62 


12.70 


Ei 


0.19 


0.09 


0.03 


0.00 


0.00 


0.00 


E 2 


0.14 


0 23 


0.10 


0 01 


0.01 


0.00 


£4 


0.24 


0 25 


0 29 


u.oo 


0 69 


0.30 


E 5 


0.00 


0 00 

\Jt\J\J 


0 02 


0 12 


0.13 


0.61 


v, 


0.00 


0 04 


0 10 


0 12 


0 34 


0.43 




0.00 


0 02 


0 00 

\J»\J\J 


0 01 


0 OR 


0 22 


In wage (W) 


6.241 


6 38fi 


6 727 


7 084 


7 651 


7.930 


Tanzania 














E\ 


-0.060 


-0.080 


-0.241 


-0.001 


0.985* 


— 


Ez 


0.113 


0.014 


-0.058 


-0.138 


— 


— 


E 4 


0.016 


0.178 


0.239** 


0.173** 


0.229 


0.188 


E 5 




0.436 


0.311 


0.488** 


0.462* 


0.449* 


L 


0.038* 


0.041** 


0.023* 


0.088** 


0.047* 


0.074*' 




-0.0008** 


-0.0006* 


0.0000 


-0.0019** 


-0.0012 


0.0011 1 


v, 


0.095 


0.210 


0.212* 


0.005 


-0.114 


-0.042 


Si 


0.274** 


0.08? 


A 1 1 C 


0.313 


A 1A^ * * 

U.34Z 




T, 


0.698** 


— 0.147 


\j.Lyi 


0.1/3 




A 1A1 

U.ZU3 


Constant 


5.800 


5.897 


6.117 


5.692 


6.478 


6.066 




0.129 


0.121 


0.165 


0.291 


0.399 


0.355 


f 


5.84 


4.90 


8.31 


21.70 


7.23 


16.11 


N 


263 


257 


333 


455 


76 


193 


Selected mean 


values 












£ 


4.14 


5.29 


6.09 


9.69 


11.12 


12.51 


£1 


0.26 


0.15 


0.11 


0.00 


0.02 


0.00 
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» t 1 ill j 

Unskilled 


Semiskilled 


Skilled 


junior 








manual 


manual 


manual 


clerical 


clerical 


Supervisory 


iltffX 


(Us) 






ir\ 1 

[Ulb) 


in ) 


(Ci. 1 


Ei 


0.35 


0.23 


0.17 


0.02 


0.00 


0.00 


£4 


0.04 


0.05 


0.13 


0.49 


0.77 


0.43 


£5 


0.00 


0.01 


0.02 


0.11 


0.12 


0.48 


v, 


0.03 


0.13 


0.15 


0.33 


0.25 


0.54 




.01 


0.00 


0.01 


0.03 


0.13 


0.10 


In Wage (W) 


6.230 


6.322 


6.750 


6.636 


7.303 


7.517 



— A coefficient could not be estimated. 

* Statistically significant at the 5 percent level. 

"Statistically significant at the 1 percent level. 

Note: For definitions of variables, see note to table 6-2, 



tion for junior clerks in Kenya than in Tanzania. It is apparent from figure 
6-1 and table 6-3 that in general the less educated do not enter the more 
skill-intensive occupations nor the more educated the less skill-intensive 
occupations. The occupational production functions are such that it 
would not pay employers to hire the less educated ror more skill-intensive 
jobs or to hire more educated workers for less skill-intensive jobs. Never- 
theless, a range of educational levels is found in each occupation, and 
we would expect the mean educational level within an occupation to rise 
as the supply of educated labor increases. 

The model also predicts that the returns to employment experience will 
vary among occupations. In figure 6-2, which is analogous to figure 6-1, 
the occupation-specific wage-experience profiles refer again to a rep- 
resentative worker with the mean characteristics (other than experi- 
ence) of the sample as a whole. Mean length of experience does not vary 
greatly or in any regular way among occupations; the mean for the sam- 
ple as a whole is 11.9 years in Kenya and 10.8 in Tanzania. 

In both countries there are positive returns to employment experience 
in every occupation. These returns are weakest in the unskilled manual 
category and strongest in the senior clerical category (Kenya) or supervi- 
sory category (Tanzania). The main difference lies in the supervisory oc- 
cupation, where there are strong returns in Tanzania and weaker returns 
than for the other nonmanual occupations in Kenya. Entry wages in the 
six occupations differ in rough accordance with the hypothesized skill 
content, but in addition the wage profiles fan out as employment experi- 
ence lengthens. Insofar as the absolute height of a curve above the entry 
wage for unskilled manual jobs can be taken as a measure of skill forma- 
tion, there is a good deal more skill formation in the nonmanual than 
in the manual jobs. 

A more detailed analysis was conducted for the subsample of workers 
whose formal education ended with form 4. An additional variable, Dx 
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Figure 6-1. Occupation-Specific Wage, by Educational Level 
Wage (shillings per month) 




i t i i i i i i i i i i i 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 

E\ E 2 Ei £4 £5 

Years of education 

Note: E„ no education; E 2 » primary st iards 1-4; Ej, primary standards 5-7; E As 
secondary forms t-4; K 5l post-form 4, U h supervisory; 0 2j , senior clerical; Ozh i u 
clerical; 0 3 , skilled manual; Q 4 , semiskilled manual; O5, unskilled manual. 



Figure 6-2. Occupation-Specific Wage, by Employment Experience. 
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per month) 
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(X = 1 . . . 4), was added to the equation to represent the division of pass 
(the ranked category of scores) on the national form 4 examinations. D 4 , 
the lowest division, is omitted, and D$ indicates those who failed or did 
not take the examination. Table 6-4 reports four equations for each 
country. When occupation terms are added to the basic specification 
(compare columns 1 and 2), they are generally significant and have pre- 
cisely the expected ordering in Kenya; four have the expected signs in 
Tanzania. Their addition as a set adds significantly to the explanatory 
power of the equation. 6 Again, occupation appears to be an important 
determinant of wages. 

When the division of pass in the form 4 examinations is added to the 
basic specification (compare columns 1 and 3), the coefficients are signifi- 
cant and have the expected ordering in both countries (D\ > D 2 > D3 > 
0 > D 5 ). The one exception is the small category D 5 in Tanzania, which 
is not significantl) different from D 4 . In Kenya a division 1 graduate 
earned 130 percent more than a division 4 graduate, other things being 
equal, 7 and in Tanzania the difference was 68 percent. The addition of 
the D\ terms as a set is highly significant. 8 Examination performance, 
which represents a combination of natural ability and cognitive skill, thus 
appears also to be important in determining wages. This result holds even 
for those who left school at the end of form 4; it would be strengthened 
if allowance were made for the effect of examination performance on ac- 
cess to formal education beyond form 4. 

When the variables for examination performance are added to the 
specification containing occupation (compare columns 3 and 4), the Dk 
and O, coefficients remain significant in Kenya, but most cease to be sig- 
nificant in Tanzania. 9 The spread of both the Dx and O, coefficients is 
reduced, especially in Tanzania, reflecting a positive correlation between 
examination performance and occupational skill level. In Kenya good 
scores affect occupational skill level partly by raising pay within occupa- 
tions and partly by assisting access to preferred occupations; in Tanzania 
they only r.ssist access. The generally stronger effect of examination 
performance in Kenya probably reflects the greater abundance of second- 
ary (form 4) leavers in the labor market, which allows Kenyan employers 
to be more selective than their Tanzanian counterparts. 

Occupational Attainment Functions 

Even in perfectly competitive factor markets, there should be a positive 
correlation between the skill intensity of an occupation and the education 
of its workers. Employers will not hire uneducated workers for a skill- 
intensive job in which their productivity is lower than the wage that un- 
educated workers can obtain in unskilled jobs. Educated workers will 
avoid the unskilled jobs in which their education is less productive and 




Table 6-4. Form 4 Completers: Wage Functions with and without 
Terms for Occupation and Division of Pass 



Item 


1 


2 


3 


4 


Kenya 










L 


0.117* 


0.075** 


0.111** 


0.074** 


L' 


-0.0020** 


-0.0013** 


-0.0017** 


-0.0009 


Vi 


0.040 


-0.039 


-0.115** 


-0.131** 


Si 


-0.102 


-0.040 


-0.143** 


-0.075 


T\ 


0.466** 


0.277** 


0.249* 


0.179 


Oi 




0.884** 


— ** 


0.699** 


Oi„ 


— 


0.630** 


— ** 


0.489** 






0.321** 


•MM 


0.250** 


o 4 




—0,1 15 


•MM 


-0.100 






-0.364** 




-0.346** 




— 




0.831** 


0.525** 








0.487** 


0.267** 


^3 






0 251** 

V/.MfJ J 


0 105 


D s 


■MM 




-0.215** 


-0.168* 


Constant 


6.417 


6.358 


6.298 


6.352 


R l 


0.338 


0.493 


0.429 


0.511 


F 


47.92 


45.31 


37.76 


33.59 


N 


461 


457 


441 


437 


In wage (W) 


7.153 


7.155 


7.135 


7.136 


Tanzania 










L 


0.109** 


0.079** 


0.105** 


0.081** 


u 


-0.0019** 


-0.0014** 


-0.0020** 


-0.0014** 


Vi 


-0.028 


0.027 


-0.031 


-0.018 


Si 


0.214** 


0.244** 


0.157** 


0.206** 


T| 


0.600** 


0.450** 


0.464** 


0.426** 


Oi 




0.204* 


""""" 


-0.179 


Oi* 


— — 


0.220* 


— — 


0.222 


O v , 


— — 


-0.360** 




-0.312** 


o 4 




-0.579** 




-0.535** 




— 


-0.457** 


MM. 


-0.399** 


£>, 







0.517** 


0.143 








0.466** 


0.243** 


n 






n 1 ^11 * 
U, l^J 


n nil 


D 5 






0.097 


-0.013 


Constant 


5.963 


6.253 


5.854 


6.203 


K 2 


0.379 


0.525 


0.426 


0.52 


F 


42.33 


37.52 


23.38 


21.16 


N 


340 


332 


272 


266 


In wage (W) 


6.891 


6.888 


6.909 


6.906 



— Not applicable. 

* Statistically significant at the 5 percent level. 
**Sratistically significant at the 1 percent level. 

Note: D|, division lj D>, division 2; division 3; f><, failed or did not sit. For defini- 
tions of other variables, see notes to tables 6-1 and 6-2. Column numbers identify different 
regression specifications. 
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is therefore less highly rewarded. As appendix E shows, if imperfections 
in the capital and labor markets respectively permit and create occupa- 
tional wage differences at a given level of education, an element of job 
competition (rather than wage competition) is introduced as workers 
with the same education queue for the prized jobs. Moreover, the pres- 
ence of capital market imperfections, which imply that there are rents 
to be gained from the acquisition of vocational skills, causes workers of 
different educational levels to queue for the jobs that offer higher lifetime 
earnings. Such queues encourage employers to select workers on the basis 
of their productive characteristics (for example, level of education, exam- 
ination performance, and the correlate of the first two, ability) or their 
social characteristics (such as race and sex). Thus, employers are able to 
minimize the costs of wage rigidity or of rental payments or to indulge 
a taste for discrimination. 

The evidence above suggests that occupations differ in the mean values 
of some of the personal characteristics of their workers. In particular, oc- 
cupation, ranked according to hypothesized skill level, is positively corre- 
lated with mean educational attainment, receipt of formal training, race, 
and, in the case of form 4 leavers, examination score. These results are 
readily understood in the context of our model. Formal training can be 
viewed as a characteristic of the occupation — that is, as a consequence 
rather than a cause of occupational choice. The other characteristics, 
however, can be hypothesized to determine occupation. They are in- 
cluded as explanatory variables in our ot upational attainment func- 
tions. 

Three other explanatory variables are included. Family background, 
measured by the educational attainment of parents, could represent ei- 
ther job discrimination by employers on the basis of social class or valu- 
able productive traits inherited or acquired from parents. Sex is likely 
to show job discrimination against women. Length of employment expe- 
rience could represent either occupational promotion in the course of the 
worker's career or the state of the labor market when the worker entered 
it. For instance, in the 1960s a secondary leaver entering the Kenyan 
labor market could be confident of securing a white-collar job, whereas 
in the 1980s he was likely to enter a low-level manual job. 

The importance of occupational promotion in explaining the influence 
of length of experience on occupation depends on the degree of occupa- 
tional mobility in the sample. Our data include occupation at the end 
of the previous job and at the end of the first job, but since only 43 per- 
cent of Kenyans and 36 percent of Tanzanians had ever changed employ- 
ers, information on previous jobs covers only a minority of respondents. 
We also lack information on occupational mobility during the tenure of 
the current job. Nevertheless, the evidence that we do have is suggestive. 

In Kenya, among the minority on whom we have information about 
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more than one job, 62 percent of job moves involved no change of occu- 
pation, 22 percent were upward on our occupational scale, and 16 per- 
cent were downward. The most frequent occupational changes were 
from junior to senior clerical and from unskilled to semiskilled manual 
(more than 4 percent of all job changes in each case) and from semiskilled 
up to skilled and down to unskilled manual (nearly 4 percent in each 
case). In Tanzania, where there were even fewer recorded job moves, 73 
percent were within the same occupational group, 19 percent were up- 
ward on the occupational scalt, and 8 percent were downward. The most 
frequent occupational changes were again from junior to senior clerical 
(more than 5 percent of all job changes but only 20 percent of job 
changes by junior clerks), from unskilled to semiskilled manual (nearly 
3 percent), and from semiskilled to junior clerical (nearly 3 percent). 

We conclude that mobility among occupations, insofar as we can mea- 
sure it, is decidedly low. The initial allocation to an occupational group 
appears to stick in a high proportion of cases. Because of rapid educa- 
tional expansion in recent years, we hypothesize that earlier entry into 
the labor market means better occupational chances. This relationship 
should be best observed within an educationally homogenous group. 

We analyze occupational attainment within the framework of a multi- 
nominal logit model in which access to occupation O,, in relation to the 
base occupation, is explained in terms of a vector of personal characteris- 
tics (following the method of, for instance, Schmidt and Strauss 1975). 
The supervisory occupation (O/) is chosen as the base for the purpose 
of normalization. Education is entered in the dummy variable form with 
no education, as the base, and family background (f) is entered as 
a cardinal variable with values of 0 if both parents have no education, 

1 if one parent has no education and the other has primary education, 

2 if one has no education and the other has secondary education, and 

3 if both parents have some education. 
We estimate five functions of the form: 

(6-4) HPJPx) = a x f + 1 b ik E k + c,L + d t P + + f{T\ + w, 

where PJP\ is the ratio of the probability of being in occupation O, 
to that of being in Op A comparison of, say, 0 4 and can be derived 

as: 

(6-5) lntfVJ'j) = ln(/y/'i) - ln(P,/P|) - a 4 - a* 

+ 2 {b 4k -b %k )E k + ... +(f 4 -h)T x +u 4 -Ut 

Since we generally expect each of the independent variables to improve 
occupational attainment (in relation to the omitted category in the case 
of the dummy variables) and since we order occupations as 0| > 0 2tJ > 
Ozb > Oj > O4 > 0 5 , our general expectation is that b itn c h d h e„ and /■ 
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are all negative; similarly, that the differences fc ( ,+t)* - fc,*, c,+ i - c h 
• • • /i+i ~ ft are negative. Since any extension of education should im- 
prove occupational attainment, not only is negative, but also b a > 
> . . •> bj$ in algebraic terms. 

Table 6-5 sets out our maximum likelihood estimates. The significant 
negative coefficient on L in occupation 0 2 6, for instance, is interpreted 
as follows: an additional year of employment experience reduces the 
probability of having a junior clerical rather than a supervisory job. 
Apart from the senior clerical occupation in Kenya, the coefficients on 
employment experience are all significantly negative and become mono- 



Table 6-5. Multinomial Logit Model of Occupational Attainment 



Item 


Senior 
clerical 

roj 


Junior 
clerical 
(0 2h ) 


Skilled 
manual 

roj 


Semiskilled 
manual 


Unskilled 
manual 

(O s ) 


Kenya 












Level of education 












£ 2 


6.174 


7.684 


-0.231 


-0.091 


-1.195 


£3 


0.367 


1.044 


-8.119 


-9.465 


-10.368 


£4 


0.667 


0.434 


-10.507 


-11.862 


-12.935 


£5 


1.386 


-1.883 


-13.320 


-23.420 


-24.365 


L 


0.017 


-0.084** 


-0.092** 


-0.118** 


-0.175** 


F 


-0.155 


-0.484** 


-0.508** 


-0.552** 


-0.791** 


Sx 


-1.359** -1.286** 


2.033** 


-0.642 


-0.404 


T, 


-0.791 


-1.257** 


-3.404* » 


-1.588* 


-9.720 


Constant 


0.838 


3.698 


10.812 


14.427 


15.980 


Tanzania 












Level of education 












£ 2 


-7.196 


1.102 


-0.703 


-0.729 


-0.948 


£3 


-8.594 


-5.119 


-8.239 


-8.784 


-10.075 


£4 


-8.401 


-6.987 


-11.911 


-13.387 


-14.189 


£5 


-10.445 


-8.891 


-14.559 


-15.288 


-24.128 


L 


-0.050* 


-0.112* 


-0.125** 


-0.152** 


-0.199** 


F 


-0.021 


0.072 


-0.274* 


-0.300* 


-0.452** 


St 


-1.180** -0.036 


4.527* » 


1.764** 


0.535 


T, 


0.524 


-1.449** 


-0.664 


-2.233 


-0.956 


Constant 


9.426 


9.217 


8.767 


12.067 


14.393 


* Statistically significant at the 5 percent level. 
"Statistically significant at 'he 1 percent level. 

Notes: E s , primary standards 5-7; F, family background, as a continuous variable. For defi- 



nitions of other variables, see note to table 6-2. For Kenya: \ l = 1,253; percentage of predic- 
tions correct = 45; percentage of predictions correct or contiguous - 74; N * 1,684, For 
Tanzania: \ l - 1»434; percentage of predictions correct = 48; percentag'iof predictions correct 
or contiguous = 78; N = 1,574. 
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tonically more negative as occupations become less skilled; earlier entry 
to the labor market improves current occupational attainment. The coef- 
ficients on educational level (in relation to no education) are not signifi- 
cant, but they display a clear pattern. Within each occupation the coef- 
ficient on educational level becomes algebraically smaller as the 
educational level rises, an* for each educational level there is a tendency 
for the coefficient to be smaller in the less skilled occupations. 10 
More education reduces the probability of being in a less skilled as 
against a supervisory job, and the reduction tends to be greater the lower 
is the skill level of the job under consideration. 

In both countries women tend to be excluded from the highest manual 
category (skilled) and the highest nonmanual category (supervisory). The 
family background coefficients are mostly significantly negative, and 
their algebraic value tends to be directly correlated with occupational 
rank; the better educated are a worker's parents, the better are his 
chances of being in a good job. In Kenya the coefficients on non-African 
race are mostly significantly negative and tend to become more negative 
as we move down the occupational hierarchy; being non-African im- 
proves a worker's occupational chances. In Tanzania the non-African co- 
efficients generally have the expected sign, but the results are weaker. 

Both equations perform reasonably well. The chi-squared test against 
the null hypothesis that the coefficients are zero is significant at the one- 
in-a-million level. Moreover, the coefficients generally make good eco- 
nomic sense. In Kenya the model predicts the correct occupation (in the 
sense that the most likely occupation corresponds to the actual occupa- 
tion) in 45 percent of all cases and in Tanzania in 48 percent. The model 
predicts either the correct occupation or a contiguous one in our hypoth- 
esized occupational skill hierarchy in 74 and 78 percent of the cases, re- 
spectively. 

Table 6-6 shows how the probability that a representative worker will 
be in a particular occupation varies according to level of education and 
time of entry into employment (which corresponds to years of employ- 
ment experience). In both countries the skill ranking of the most probable 
occupation rises (apart from a couple of equalities) with level of educa- 
tion. In both countries the probability of being an unskilled manual 
worker falls monotonically and sharply as educational attainment rises, 
whereas the probability of being in each of the nonmanual occupations 
rises almost monotonically with educational level. (The exception is 
those with education beyond form 4; for them the supervisory occupa- 
tion dominates.) A worker's educational level is thus an important deter- 
minant of his occupation. 

The table also permits us to examine filtering down — the movement 
of educated workers or of educated entrants to the labor market into 
lesser jobs as a result of an increased supply of educated labor. The prob- 
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Table 6-6. Predicted Probabilities of Occupational Attainment, by 
Level of Education and Year of Entry to Employment 













Scttii" 






Super- 


Senior 


Junior 


Skilled 


skilled 


Unskilled 




visory 


clerical 


clerical 


manual 


manual 


manual 


Item 


(O x ) 


fOj«) 


(0 2b ) 


(0 3 ) 


(O a ) 


<O s ) 


Kenya 














Level of education 
















0.00 


0.00 


0.00 


0.12 


0.22 


0.66 




0.00 


0.00 


0.02 


0.19 


0.40 


0.40 




0.01 


0.01 


0.13 


0.41 


0.20 


0.24 




0.06 


0.09 


0.41 


0.22 


0.11 


0.11 




0.50 


0.09 


0.31 


0.10 


0.00 


0.00 


Year of entry into employment 














Primary standards 5-7 (£3) 














1980 


0.00 


0.00 


0.08 


0.28 


0.19 


0.45 


1970 


0.01 


0.01 


0.12 


0.39 


0.20 


0.27 


1960 


0.03 


0.03 


0.15 


0.47 


0.18 


0.14 


Secondary forms 1-4 (£4) 














1980 


0.02 


0.02 


0.34 


0.20 


0.14 


0.28 


1970 


0.05 


0.07 


0.40 


0.22 


0.11 


0.13 


I960 


0.12 


0.19 


0.38 


0.19 


0.07 


0.05 


1 i4fl^L4 ft 114 














Level of education 
















0.00 


0.00 


0.00 


0.22 


0.28 


0.50 


£2 


0.00 


0.00 


0.03 


0.24 


0.30 


0.43 


£3 


0.01 


0.00 


0.17 


0.39 


0.29 


0.14 


£4 


0.17 


0.09 


0.47 


0.18 


0.05 


0.04 


£s 


0.58 


0.04 


0.23 


0.04 


0.10 


0.00 


Year of entry into employment 














Primary standards 5—7 (£3) 














1980 


n nn 


n nn 


n 12 


n m 


n m 


0 2ft 


1970 


0.01 


0.00 


0.16 


0.38 


0.29 


0.15 


1960 


0.03 


0.01 


0.21 


0.43 


0.25 


0.08 


Secondary forms 1-4 (£4) 














1980 


0.05 


0.05 


0.49 


0.22 


0.08 


0.11 


1970 


0.16 


0.08 


0.47 


0.18 


0.06 


0.05 


1960 


0.37 


0.12 


0.35 


0.12 


0.03 


0.01 



Note: For definitions of variables, see note to table 6-2. The probabilities are those for 
a worker with modal values for the characteristics sex, race, and family background (male, 
African, and uneducated parents). In the analysis by level of education the mean values 
of employment experience (11.9 years in Kenya and 10.8 years in Tanzania) are assumed; 
in the analysis by year of entry into employment the assumed educational level is specified. 
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abilities of occupational attainment are shown for three different cohorts 
of primary and secondary leavers — those who entered the labor market 
in 1960, 1970, and 1980. For primary leavers the semiskilled manual oc- 
cupation is pivotal in both countries; later entry decreases the probability 
of securing a better job and sharply increases the probability of entering 
an unskilled job. For secondary leavers the junior clerical and skilled 
manual occupations are pivotal in Kenya, whereas in Tanzania the divid- 
ing line is between senior and junior clerical. The fact that the probabili- 
ties of occupational attainment differ from one cohort to another sug- 
gests that the burden of filtering down falls on entrants to the labor 
market rather than on incumbents. The time at which a worker entered 
wage employment is an important determinant of his occupation. 

Consider the most recent cohort, which entered wage employment at 
the time of the surveys. The probability that a new secondary leaver will 
enter a semiskilled or unskilled manual job is 42 percent in Kenya but 
only 19 percent in Tanzania, where the probability that such a person 
will enter a nonmanual job is 61 percent. The probabilities of occupa- 
tional attainment of new primary leavers are similar in the two countries, 
which have similar government policies on primary education. The con- 
trast arises at the secondary level; the filtering down of entrants has pro- 
ceeded further in Kenya than in Tanzania, which reflects the far more 
rapid expansion of secondary education in Kenya. 

The determinants of the occupational attainment of secondary leavers 
are shown in table 6-7. The equations perform well as measured by the 
chi-squared test and the number of bull's-eyes and near-misses, although 
half of their coefficients are not significantly different from zero. The 
Tanzanian specification had to be simplified to obtain convergence on a 
set of coefficients. In Kenya the discrimination variables, although not 
significant, generally show the expected pattern; the coefficients tend to 
become more negative as occupations become less skilled: parents' edu- 
cation and non-African race improve occupational attainment. In both 
countries the significance, sign, and pattern of the employment experi- 
ence coefficients are generally as expected; earlier entry into the labor 
market improves occupational attainment. 

Table 6-8, which is analogous to table 6-6, illustrates how the expan- 
sion of education has affected filtering down. The junior clerical occupa- 
tion is pivotal for secondary leavers; for more skilled occupations the 
probability of access is lower for later entrants, whereas for less skilled 
occupations the probability is higher. Although fewer than half of the 
coefficients are significant (table 6-7), a pattern can be discerned that is 
best illustrated by examining probabilities (table 6-8). The probability of 
access to supervisory and senior clerical jobs improves with examination 
performance in both countries. In Kenya u chances of landing in an un- 
skilled or semiskilled manual job rise sharply as examination perfor- 
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Table 6-7. Multinomial Logit Model of Occupational Attainment of 
Form 4 Leavers 





Senior 


Junior 


Skilled 


Semiskilled 


Unskilled 




clerical 


clerical 


manual 


manual 


manual 


Item 


(OJ 


(0 2h ) 


fo,; 


(o<) 


(O s ) 


Kenya 












L 


0.033 


-0.116** 


-0.164** 


-0.338** 


-0.607** 




-2.504 


-3.489** 


- 14.149 


-13.669 


—5.004 


r>i 


-1.444 


-2.741** 


-3,691** 


-4.473** 


— 13.098 


IA 


-1.563 


-2.232* 


-2708* 


-2.846 


—4,821 


n, 
f->$ 






O.J / u 


O.DIO 


9 ^Al 

7JO 1 


F 


0.382 


-0.074 


-0.253 


-0.612* 


-0.829** 


r, 


-1.299 


-1.018 


-10.315 


8.686 


6.724 


Constant 


0.966 


4.914** 


4.454** 


5.245** 


7.004** 


Tanzania 












L 


-0.074* 


-0.130** 


-0.146** 


-0.643 


-0.500* 


D x or D z 


0.402 


-1.062** 


0.463 


-8.190 


-8.808 


Constant 


0.036 


2.246** 


0.015 


1.248 


1.351 



* Statistically significant at the 5 percent level. 

* * Statistically significant at the 1 percent level. 

Note: For definitions of variables, see note to table 6-2. A solution could not be obtained 
when any more independent variables, in isolation or in combination, were added to the 
specification for Tanzania. For Kenya: \ 2 256; percentage of predictions correct = 50; 
percentage of predictions correct or contiguous = 78; N = 452. For Tanzania: x 2 = ?2; 
percentage of predictions correct = 53; percentage of predictions correct or contiguous = 
73; N = 255. 



mance deteriorates, whereas in Tanzania, where secondary leavers re- 
main scarce, the less well-qualified secondary leavers are absorbed mainly 
into junior clerical jobs. 

The analysis of the occupational attainment of secondary leavers is in- 
structive for two reasons. First, given a lack of mobility both among jobs 
and among occupations, we would expect entrants to the market to bear 
the brunt of labor market adjustment to educational expansion. The re- 
sults suggest that educated entrants have indeed been filtering down into 
jobs that reward their skills less well and offer less scope for further ac- 
quisition of skills. The reverse of the coin is that there has been a process 
of human capital deepening, so that productivity has increased within 
each occupation (but to a smaller extent in the less skilled occupations). 
Second, the importance of examination performance in determining oc- 
cupational attainment suggests that employers choose workers with the 
most natural ability and cognitive skill for the jobs that make the best 
use of these qualities and provide the most scope for their combination 
with vocational skills. 
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Table 6-8. Predicted Probabilities of Occupational Attainment of Form 
4 Leavers, by Examination Performance and Year of Entry 
into Employment 

Semi- 
Super- Senior Junior Skilled skilled Unskilled 
visory clerical clerical manual manual manual 
Item (00 (OjJ (0 2b ) (O,) (0 4 ) (O s ) 



Kenya 

D, 0.34 

D 2 0.17 

D 3 0.10 

D 4 0.01 

D s 0.00 

Year of entry into employment 

1980 0.02 

1970 0.13 

1960 0.27 

Tanzania 

D t or D 2 0.31 

Other 0.21 

Year of entry into employment 

1980 0.05 

1970 0.25 

1960 0.50 



0.10 


0.55 


0.00 


0.00 


0.02 


0.14 


0.58 


0.10 


0.02 


0.00 


0.08 


0.58 


0.15 


0.07 


0.01 


0.03 


0.54 


0.23 


0.12 


0.08 


0.02 


0.51 


0.03 


0.16 


0.28 


0.01 


0.35 


0.14 


0.26 


0.21 


0.10 


0.58 


0.14 


0.05 


0.00 


0.29 


0.38 


0.06 


0.00 


0.00 


0.24 


0.31 


0.13 


0.00 


0.00 


0.11 


0.61 


0.06 


0.00 


0.01 


0.05 


0.48 


0.05 


0.18 


0.20 


0.11 


0.60 


0.05 


0.00 


0.01 


0.12 


0.35 


0.03 


0.00 


0.00 



Note; For definitions of variables, see note to table 6-2. The probabilities are those of 
a form 4 completer with mean values of employment experience (8.2 years in Kenya and 
9.0 in Tanzania) and modal values of the other characteristics. 



As a final exercise we combine the earnings functions of table 6-2 and 
the predicted probabilities of table 6-6 to estimate the combined direct 
and indirect effects of secondary education on earnings. The coefficient 
on £ 4 (secondary forms 1-4, with £3, primary standards 5-7, as the base 
category) in table 6-2, column 3, shows that in the simple earnings func- 
tion secondary education adds 62 percent to earnings in Kenya and 44 
percent in Tanzania. 11 To estimate the effect of secondary education 
on earnings with the use of the earnings function that contains occupa- 
tion terms (column 4), we have to combine the direct effect (obtained 
from the coefficient on £ 4 ) and the indirect effect (through occupational 
attainment). 

The indirect effect is estimated as follows. For a representative v/orker 
with the mean values of the explanatory variables (other than educa- 
tional level) for the sample as a whole, we predict the probability of being 
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in each occupation if he is a primary leaver and if he is a secondary leaver. 
From the sum of the occupation coefficients weighted by the predicted 
probabilities for secondary leavers of being in the different occupations, 
we subtract the sum of the coefficients weighted by the predicted proba- 
bilities for primary leavers. This net term therefore shows the addition 
to earnings that secondary education makes by improving occupational 
chances. 

The coefficient on £ 4 is reduced by over half by the introduction of 
the occupation terms, but the indirect effect of secondary education al- 
most precisely makes up for this. The increase in earnings attributable 
to the combined direct and indirect effects is 67 percent in Kenya and 
49 percent in Tanzania. 12 It is therefore not part of our argument that 
the effect of education on earnings is weakened by the influence of occu- 
pation. Rather, our argument is that the main part of that effect can arise 
from the influence of education on occupational attainment. Our ability 
to decompose into its direct and indirect effects the influence that educa- 
tion has on earnings will be used in the analysis of the dynamic effects 
of educational expansion in chapters 8 and 14. 

Conclusions 

Akerlof (1981) views jobs as "dam sites" not to be underutilized— that 
is, not to be filled by workers whose productivity is too low. We view 
jobs more as "factories" — that is, each occupation is a production unit 
with its own production function for converting inputs into outputs. In 
factories that are more complex and technologically advanced than oth- 
ers, there is a nexus of relationships between output and the inputs of 
labor, cognitive skill, vocational skills, and natural ability such that these 
inputs are found in combination and yield high returns. 

The East African results, which are the more impressive because of 
their replicability, are consistent with our model of the role of occupa- 
tion. The addition of occupation terms to the earnings function is statisti- 
cally significant, and their coefficients correspond to our hypothesized or- 
dering by skill level. When we compare occupational earnings functions, 
we find that the returns to the human capital variables, education and 
employment experience, generally increase with hypothesized skill level. 
The occupation in which a worker is employed has an important effect 
on both the level of his pay and the responsiveness of his pay to changes 
in his characteristics. 

The determinants of occupational attainment are education, employ- 
ment experience, race, sex, and family background. The findings on edu- 
cation suggest that, given the scarcity of education in East Africa, em- 
ployers prefer to recruit the most educated worker* available for the jobs 
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that attract scarcity rnts. The results on the examination performance 
of secondary leavers imply that employers do so for economic rather than 
social reasons. The role of social characteristics in occupational access, 
however, suggests that there is also an element of discrimination. Em- 
ployment experience could represent occupational promotion over the 
course of a woricer's career or the state of the labor market at the time 
of his entry into it. The remarkably low degree of upward occupational 
mobility revealed by the surveys suggests that the initial allocation to an 
occupation can govern lifetime earnings and that the date of that alloca- 
tion is important. 

Although it would be possible to drop occupation and consider a re- 
duced form earnings equation that combined the determinants of occupa- 
tional attainment and of earnings, we gain insight by keeping the two 
processes separate. This can be illustrated in a dynamic context. Educa- 
tion alters the wage by influencing both the wage within an occupation 
and occupational attainment. An earnings function that excludes occupa- 
tion will measure these combined effects. If educational expansion 
occurs, its effect will be shown in a subsequent earnings function, with 
occupation again excluded, as a fall in the return to education. But 
educational expansion produces a change in the education-occupation 
matrix. A form 4 leaver, for instance, now becomes a factory operative, 
whereas previously he would have entered an office job; his education, 
although still valuable, is not as valuable as it would have been before 
expansion. By introducing occupation we can better understand the 
mechanism by which the return to education falls and, more generally, 
the way in which the labor market operates. This method will be em- 
ployed in chapters 8 and 14. 

When the rate of return to skill acquisition exceeds the discount rate, 
access to skills raises lifetime earnings. The way in which skills are then 
rationed is relevant for both efficiency and equity. The nexus of relation- 
ships which we have postulated and for which we have found empirical 
support suggests that natural ability and access to formal education are 
important to occupational attainment and thus to vocational skill acqui- 
sition. In a meritocratic educational and social system that provides 
equality of opportunity, positive interaction among the determinants of 
earnings contributes to economic efficiency. Even in a meritocratic sys- 
tem, however, the interaction accentuates income inequality among 
workers. 

Our conclusions are open to at least two criticisms. First, it might be 
argued that in the empirical analysis occupation simply acts as a proxy 
for the unmeasured personal characteristics such as natural ability, that 
influence wages and that it has no causal effect on wages. We accept that 
a positive correlation between occupation and ability, which is indeed 
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predicted by our model, may exaggerate the role of occupation in the 
wage determination equation, but that does not mean that occupation 
has no effect. An explanation in terms of correlation has to account for 
such correlation, and that in turn requires the occupational production 
function model. Second, our interpretation of occupation as representing 
the acquisition of occupation-specific skills can be questioned; occupa- 
tion might at least in part represent payments according to position in 
a status hierarchy (see, for instance, Lydall 1968, pp. 126-33), which 
inevitably overlaps with a skill-based ordering. Yet a full explanation in 
terms of status would have to account for the differing returns to educa- 
tion and experience among occupations, which are satisfactorily cap- 
tured in our skill-based model. 

The problems of specification and interpretation mean that the results 
are suggestive rather than conclusive. We suggest that in East Africa, and 
quite likely elsewhere, occupation should be cast in a role on center stage 
rather than remain an understudy in the wings, 



1. The omitted categories among the dummy variables are Vi (no formal train- 
ing)) S 2 (female sex), T 2 (African race), and 0 ? (skilled manual occupation), 

2. The F -test statistic for inclusion of the occupation terms is 72 in Kenya and 
70 in Tanzania, well above the critical value of 3.04 for significance at the 1 per- 
cent confidence level. 

3. The values of F are 5.21 in Kenya and 3.31 in Tanzania, the critical value 
being 2.04. A V\ • O, interaction term was not included in the interaction equa- 
tion for the reasons explained in note 5, below. 

4. ihe values of F are 11.86 and 3.28 in Kenya and Tanzania, respectively 
(the critical value being 3.02), when the education interaction terms are omitted, 
and 3.61 and 4.13, respectively (critical value 2.32), when the experience interac- 
tion terms are omitted. 

5. A significant positive effect may be lacking because this variable was too 
narrowly defined; the relevant concept is possession of formal training, whereas 
the question asked whet^r the current employer had provided formal training. 
Moreover, training con. s are heterogeneous and it is difficult to convert them 
to full-time-equivalent training. 

6. The values of F are 28.6 in Kenya and 21.0 in Tanzania, the critical value 
for significance at the 1 percent level bei^g 3.36. 

7. lOO(cxpMji) - 1] = 130. See Halvorsen and Palmquist (1980), p. 474. 

8. The values of F are 18.4 in Kenya and 6.8 in Tanzania, the critical value 
for significance at the 1 percent level being 3.83. 

9. The values of F are 5.14 in Kenya and 0.33 in Tanzania, the critical value 
for significance at the 1 percent level being 3.83. 

10. When years of education (£) is used in the occupational attainment func- 
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tion instead of the dummy variables (E*), the coefficient on £ is significantly nega- 
tive in every case and there is a monotonic decrease in the algebraic value of the 
coefficient as the hypothesized occupational skill level falls. The coefficients of 
the other independent variables are only trivially altered by the substitution. 

11. 100[exp(0.480) - 1] = 62 and 100[exp(0.364) - 1] = 44. 

12. The difference between the two methods of 5 percentage points in each 
country (67 - 62 and 49 - 44) arises because the other determinants of occupa- 
tional attainment also come into play owing to collinearity with educational 
level; their net effect, however, is slight, 



Chapter 7 



Educational Expansion, 
Government Pay Policy, 
and Wage Compression 



The underlying assumption of part 111 is that the relative expansion 
of secondary education depresses the earnings premium that the market 
places on education. Our main concern is to examine the extent to which 
educational expansion compresses the earnings structure by education 
— that is, the elasticity in the response of relative wages to relative supply. 
The relationship between wages and the supply of educated labor has 
long been recognized. It was perceived to be operating powerfully in 
nineteenth-century Britain (Mill 1848, II, p. xiv. 2), it has been held re- 
isible for the decline in average salaries in relation to wages that has 

en taking place in Britain and the United States since the 1930s (Phelps 
Brown 1977, pp. 81-89), and it has been singled out as the principal 
policy tool available for narrowing the structure of earnings (Lydall 
1968, pp. 254-66). 

The elasticity of substitution (a) between two educational levels has 
been the subject of study 1 because of its relevance not only to the conse- 
quences of educational expansion for economic growth but also to the 
choice between the manpower requirements approach to educational 
planning and the rate of return approach. The higher is the value of a, 
the greater is the potential contribution of rapid expansion to growth — 
and therefore the less appropriate is the manpower requirements ap- 
proach, with its assumption of fixed coefficients between educational and 
occupational levels, and the more appropriate is the rate of return ap- 
proach. In fact, a is simply the reciprocal of the parameter we are seek- 
ing. 

Part III also examines the way in which the labor market adjusts to 

Note: Adapted from J. B. Knight and R. H. Sabot, "Educational Expansion, Government 
Policy and Wage Compression," Journal of Development Economics 26, no. 2 (August 
1987), pp, 201-21. 
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educational expansion. We have already analyzed the role of occupation 
in the determination of wages and in market adjustment to educational 
expansion, A second issue concerns the degree of competitiveness of the 
labor market and the nature and effectiveness of government pay policies. 
Does the additional payment for secondary education reflect the market 
forces of supply of and demand for the educated, or does it reflect the 
influence that government intervention has on the wage structure? This 
analysis should improve our understanding of the operation of labor 
markets in Kenya and Tanzania. Chapter 7, which is concerned with iso- 
lating the effect that institutional intervention by the government has on 
wages, paves the way for isolating the effect of educational expansion 
on wages in chapter 8. 

The analysis again exploits the natural experiment. In particular, we 
examine the effects on relative wages of the difference in the educational 
composition of the wage labor forces in Kenya and Tanzania caused by 
the large difference in secondary enrollments. In addition to using the 
two surveys administered in 1980, we employ a similar survey of the 
manufacturing sector in Tanzania that was conducted by one of the au- 
thors in 1971. A comparison of this survey with the manufacturing sub- 
sets for 1980 permits time series as well as cross-country analysis. We 
also use a national urban household survey, conducted by one of the au- 
thors in 1971 (Sabot 1979), to assess changes in government pay policy 
in Tanzania during the 1970s. The three manufacturing samples, the 
1971 wage sector sample, and the two wage sector samples for 1980 pro- 
vide six data sets in all. 

The Problem and Two Hypotheses 

Our specific objective is to measure T) sp , the elasticity of the relative earn- 
ings of secondary and primary leavers with respect *o the expansion of 
secondary in relation to primary leavers in the wage-labor market. 

nu s = *( |n y) 

[ } Vsp a sp dS ' Y d(lnS) 

where 

Y = wjiv p 
S = LJL P 

Wi = mean earnings of educational group /, when other personal 

characteristics are standardized 
L, = number of employees with educational attainment i 
i = s, p 
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$ = secondary leavers 
p = primary leavers 

a sp = elasticity of substitution between educational groups $ and p 
i\ S p = elasticity of relative earnings with respect to the expansion of 
educational group $ in relation to p 

The premium on secondary education (tt) is defined as the propor- 
tional increase in earnings provided by secondary education when other 
characteristics are standardized, 2 

The method that has generally been employed to measure a (and im- 
plicitly i\) is to estimate a relationship from cross-country or cross- 
section data on the ratios of employment and of earnings for different 
educational levels. 3 The model underlying this method is that 

(7-2) Y - Y(S) 

that is, the relative wage is a function solely of relative supply. In figure 
7-1 the curve D^r shows the relative demand for secondary leavers in 
response to variation in the relative wage. An exogenous shift in the rela- 



Figure 7-1. The Premium to Secondary Education as a Function 
of Relative Labor Supply and Pay Policy 



Y 




lable 7-1. Estimates of i) sp Derived from the Educational Structure of Employment and Wages Standardized 
for Personal Characteristics 



Manufacturing Wage sector 



Tanzania 

Item 1971 


Tanzania 
1980 


Kenya 
1980 


Tanzania 
1980 


Kenya 
1980 


A. Employment by educational level (percentage of total) 
Standards 5-7 (£ 3 ) 36.5 
Forms 1-4 (£ 4 ) 10.3 
Forms 1-4 (£ 4 ) (£., - 100) 28.2 


ASA 
16.0 
33.3 


45.6 
33.6 
73.7 


38.6 
26.7 
69.2 


33.8 
39.9 
116.9 


B. Mean wage by educational level (shillings per month) 
Standards 5-7 (£ 3 ) 318 
Forms 1-4 (£ 4 ) 964 
Forms 1-4 (£ 4 ) (£, = 100) 303 


664 
1,352 
204 


913 
1,141 
125 


806 
1,210 
150 


933 
1,409 
151 


C. Coefficient on £ 4 and index with £ 3 = 100 in simple earnings function with In earnings 
Forms 1-4 (£ 4 ) (£ 3 omitted) 0.748 0.502 
Forms 1-4 (£ 4 ) (£ 3 = 100) 211 165 


as dependent variable' 
0.256 0.376 
129 146 


0.472 
160 


tu„ -1.48 


-0.31 




0.18 




a. The other independent variables, which are not reported in the table, are the three other educational categories, 
and dummy variables that represent race, sex, employment status, and formal training. 


employment experience and its 


square, 
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tive supply curve (from S r to S K ) in a competitive market reduces the 
relative wage from Y T to Y K . 

Pans A and B of table 7-1 are used to derive estimates of t^ p based 
on the conventional method for the manufacturing sector and for the 
wage sector as a whole in each country. The supply of secondary in rela- 
tion to primary education is markedly higher in Kenya than in Tanzania 
in both the wage sector as a whole and in the manufacturing sector. In 
Tanzania's manufacturing sector relative supply is higher in 1980 than 
in 1971. 

The three manufacturing samples may be thought of as representing 
three points in a time series: Tanzania 1971, Tanzania 1980, and Kenya 
1980, which is equivalent to Tanzania some years hence. The values of 
f) sp obtained for manufacturing (-2.38 between Tanzania 1971 and 
Tanzania 1980 and -0.62 between Tanzania 1980 and Kenya 1980) have 
the expected negative sign. The positive elasticity of 0.01 obtained for 
the wage sector as a whole presents us with an anomaly, however. This 
association of a higher relative supply of secondary leavers in the labor 
force with a higher relative wage might be attributable simply to differ- 
ences between Kenyan and Tanzanian employees in the other personal 
characteristics that influence wages. 4 But when we use standardized pre- 
miums earned by secondary leavers, as derived from the simple earnings 
functions (part C of table 7-1), the same pattern emerges: -1.48 and 
-0.31 for the manufacturing sector and +0.18 for the wage sector. The 
shift to the standardized premiums actually makes the estimated elastic- 
ity more positive. 

The explanation for these anomalous results may lie in a mis- 
specification of the model that underlies the conventional method. Dif- 
ferences between two countries in institutional interventions, such as 
government pay policies, or in relative demand functions, as well as in 
their supply functions, could affect the educational structure of wages, 
and hence T) jp . Rather than Y » Y(S), the appropriate specification might 
be 

(7-3) Y = Y(S, G, D) 

where G is the effect that the intervention has on the premium an^ D 
represents differences in relative demand. Figures 7-1 and 7-2 illustrate 
two alternative hypotheses. 

Despite the relative scarcity of secondary leavers in Tanzania, the pre- 
mium on secondary education may be lower there than in Kenya because 
of the equalizing effect of government pay policy, if the impact of pay 
policy is greater the higher is the position of the worker on the earnings 
scale, the premium to secondary education is compressed below the com- 
petitive level — for example, from Y r to Yf in figure 7-1. As drawn, Yf 
< Y K . An estimate of -q sp that did not eliminate the influence of pay policy 
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Figure 7-2. The Premium to Secondary Education as a Function 
of Relative Labor Supply and Demand and of Pay Policy 
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would compare points c and b. It would therefore overestimate the elas- 
ticity derived from a comparison of points d and b. 

Alternatively, despite the relative scarcity of secondary leavers in Tan- 
zania, the premium on secondary education is lower there because for 
any given level of supply in the relevant raoge, relative demand is greater 
in Kenya than in Tanzania. If differences in sectoral composition or in 
technology cause production to be more skill-intensive in Kenya, the 
labor demand function will be farther to the right in Kenya (D K in figure 
7-2) than in Tanzania (D r ). At Tanzania's level of supply (S 7 ) the pre- 
mium on secondary education is shown to be higher in Kenya (Y K ) than 
in Tanzania (Y r ). An estimate of y\ sf) that did not take account of differ- 
ences in relative demand would compare points e and b and would again 
overestimate the elasticity derived from a comparison of e and fior Tan- 
zania and of a and b for Kenya. It would be positive. 

If both hypotheses apply, an estimate of y\ sf , that took account neither 
of wage distortions nor of differences in relative demand would be based 
on a comparison of points c and /; in figure 7-2. It would overestimate 
the true elasticity in both countries and could have the wrong sign. 




Educational Expansion, Government Pay Policy, wd Wage Compression 1*7 
Government Pay Policy in Kenya and Tanzania 

In the period immediately following independence in Tanzani? average 
wages were substantially higher in the public sector than in :he private 
sector. Because the public sector specializes in providing services, de- 
mand for labor is relatively skill-intensive. In 1971 about 51 percent ol : 
urban workers employed by the government had white-collar occupa- 
tions, whereas only 10 percent of workers in the private sector were in 
such jobs. As a consequence the educational attainment of government 
employees exceeded that of their private sector counterparts. About 28 
percent of government employees had postprimary schooling, compared 
with 6 percent of private sector employees. 

This difference in labor force composition does nol, however, account 
for all of the intersectoral wage differential. We used the 19/1 national 
urban household survey to estimate earnings functions that standardized 
for human capital endowments. The results below are drawn fron; 
Lindauer and Sabot (1983) and from appendix G. Because the data are 
based on a household survey, they are not strictly comparable with those 
from our establishment survey. The results are nevertheless indicative. 
Average wages were 51 percent higher in the government than in the pri- 
vate sector in 1971 (table 7-2). About 27 percent of the gross wage differ- 
ential between the government and private sectors was not explained by 
differences in the mean values of characteristics of the two groups. A gov- 



Table 7-2. Mean Wages and Gross Wage Differentials, by Ownership 
Category, Tanzania, 1971 

(shillings per month) 



Gross wage differential 



Item 


Mean 
wages 


Total 


Attributable 
to differences 
in characteristics 


Residual 


Private (/|) 


263 








Government (J 2 ) 


396 








Parastatal (/,) 


409 








Government - private 




133 


97 


36 


Parastatal - private 




144 


71 


73 


Parastatal - government 




13 


-9 


22 



— Not applicable, 

Note The part of the gross wage differential that is attributable to differences in charac- 
teristics is the mean estimate obtained from the two alternative decomposition formulas. 
Source: Lindauer and Sabot (1983), table 7. 
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ernment employee thus received about 13 percent more than he would 
have received in the private sector. 

Government pay policy provides one explanation for the public sector 
premium observed in 1971. The government's role as wage leader and 
its aim of raising wages were first outlined by the East African Royal 
Commission in 1955. In .he commission's view the migrant labor system 
that prevailed in Kenya and Tanganyika (now Tanzania) led to inefficient 
use of labor both in agricultural self-employment and in wage employ- 
ment A rise in wages, by encouraging the stabilization of labor, was ex- 
pected to end the system of circular migration and increase labor produc- 
tivity in both sectors. The commission's recommendation led to the 
introduction of an effective minimum wage in Tanganyika in 1957, Al- 
though this minimum was not confined to the public sector, evasion of 
the regulation was common in the private sector. Moreover, to set an 
example, the colonial government and, subsequently, the government of 
independent Tanzania tended to pay unskilled public sector employees 
a wage above the legislated minimum. 

At the top of the pay scale Africanization of the civil service contrib- 
uted to the observed sectoral segmentation of the market for wage labor. 
During the colonial period most high-level posts were held by Europeans, 
who received incomes twenty to thirty times those of African manual 
workers. These high incomes were primarily determined by alternative 
opportunities in the rich metropolitan countries rather than by opportu- 
nities in the colonial dependency. In 1961 only 26 percent of middle- and 
senior-level civil service posts were held by Tanzanians. By 1971 the pro- 
portion had increased to 85 percent. Since the number of posts had dou- 
bled over the period, this implied a sevenfold increase in the number of 
Tanzanians in high-level government positions. The public sector wage 
and salary structures did not fully adjust to reflect the decline in the sup- 
ply price of the holders of these positions. To do away with what many 
people regarded as the fruits of independence and to introduce a large 
wage gap between Tanzanians and their expatriate counterparts would 
have been politically untenable. The wage structure in the private sector 
(except for the large multinationals that followed the public sector lead 
and, after nationalization, were incorporated into that sector) was more 
re sponsive to the change in labor market conditions. 

Tanzania's pay equalization policy dates from the Arusha Declaration 
of 1967, which set Tanzania on a more egalitarian and socialist path. The 
basic problem posed by the country's inadequate educational inheritance 
was clearly stated by President Nyerere at that time: "The wage differen- 
tials in Tanzania are now out of proportion to any conceivable concept 
of human equality ... yet we cannot at present greatly reduce this gap 
because of our shortage of skilled and qualified people" (Nyerere 1967b, 
pp. 16-7 7). The government adopted two approaches to resolve this con- 
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flict between the claims of equity and the reward that education could 
command in the market. One approach was to discourage elitist attitudes 
on the part of the educated. This was attempted through, for instance, 
exhortation and a system of national service under which young people, 
on completing upper secondary and tertiary education, served the com- 
munity at low pay for eighteen months (Coulson 1982, pp. 181-82). The 
other approach was to introduce an egalitarian government pay policy. 

The policy of wage compression extended beyond government employ- 
ment to other parts of the public sector. After the Arusha Declaration 
parastatal organizations burgeoned owing to the nationalization or par- 
tial nationalization of large foreign companies. The Standing Committee 
on Parastatal Organisations (scopo) was established in 1967 to apply 
the government pay policy to the parastatals. In 1968 the committee is- 
sued a directive that prescribed common basic scales for parastatal em- 
ployees, although incumbents were permitted to retain their existing pay 
levels, scopo undoubtedly had teeth. It laid down wage and salary scales 
for each occupation with the intention of keeping parastatal pay in line 
with government pay. At the time of the 1971 survey average wages in 
government and parastatal employment were on a par; the slight advan- 
tage of parastatal employees would have been larger had it not been for 
differences in mean characteristics (table 7-2). In neither sector had the 
new policy of compressing wages yet been forcefully implemented. The 
passage of ;ime and the emergence of inflation in the 1970s, however, 
meant that the full effects of the policy would be observable in 1980. 

In principle the egalitarian pay policy applied also in the private sector. 
There the enforcement agency was the Permanent Labour Tribunal (plt), 
which had the power to vet and alter all collective bargaining agreements 
in pursuance of government pay policy but which in practice concen- 
trated on regulating maximum increases in nominal pay. The government 
accounted for 24 percent of employees in the Dar es Salaam wage labor 
market and the parastatals for 38 percent (table 7-3). The private sector 
tail was therefore unlikely to be able to wag the public sector dog; that 
is, the public sector was large enough to pursue an independent pay pol- 
icy for many occupations without fear of losing workers to the private 
sector. We hypothesize, therefore, that in 1980 pay in the public sector 
was less dispersed and was lower for the better paid than in the private 
sector. 

Government policy on wages in the period immediately after indepen- 
dence in Kenya resembled that in Tanzania. The economic and politi- 
cal factors that influenced the wage leadership shown by the Kenyan 
government — the desirability of ending the system of short-term circular 
migration between the countryside and the towns and the need to provide 
tangible evidence of the fruits of independence — were much the same as 
in Tanzania. 
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Table 7-3. Distribution of Employees, by Ownership Category 

and Educational Level, 1980 

(percent) 





Private 


Government 


Parastatal 


Item 


(J*) 




(/.») 


Kenya 








Manufacturing 


92.6 


0 


7.4 


Wage sector 


60.6 


21.-5 


17.8 


£. 


88.7 


7.5 


3.8 


£2 


74.2 


5 J, 


20.2 


£3 


64.1 


14.5 


21.4 


£4 


52.9 


29.2 


17.9 




54.6 


34.4 


11.0 


Tanzania 








Manufacturing 


45.9 


0 


54.1 


Wage sector 


39.0 


23.5 


37.5 


£1 


49.2 


9.9 


40.9 


£2 


53.9 


10.3 


35.8 


£3 


45.0 


21.9 


33.1 


£4 


28.2 


32.5 


39.3 


£5 


15.8 


35.2 


49.0 



Note: £ b no education; E 2 > primary standards 1-4; primary standards 5-7; £ 4 , 
forms 1-4; £ 5 , post-form 4. 



Since the mid-1960s the Kenyan government has progressively drawn 
back from acting as a wage leader* Indeed, there is evidence that at some 
levels of pay the public sector has paid less than the private sector. Econo- 
metric evidence from an urban survey conducted in 1968 suggests that 
employment in the public sector lowered the earnings of the less educated 
and raised those of the more educated (Thias and Carnoy 1972). The 
table below (from Thias and Carnoy 1972, tables 3.8, 3.10, and 3.11) 
shows the coefficient on the public sector dummy variable in regressions 
stratified by years of education. The dependent variable is monthly earn- 
ings in shillings. The superscript * indicates significance at the 5 percent 
level. 

Years of schooling 

0-2 3-5 7 9 tt ~13 TT 

Coefficient -238* -210* 36 145 793* 1,113 8,096 

The coefficient rises monotonically with years of education. It is ini- 
tially negative but is positive for those who have at least completed pri- 
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mary education. No great reliance, however, can be placed on these 
findings, since the sampling procedure for the public sector was unsatis- 
factory, the authors were not directly concerned with the ownership cate- 
gory, and the equations contained variables that could be correlated with 
ownership category, such as firm size and sector of activity. A survey of 
high- and middle-'evel manpower in 1972 found that in all but one of 
fifteen narrowly defined occupations, average cash earnings were lower 
in the public than in the private sector (Collier and Lai 1986, table 12.5). 

In recent years the Kenyan government, like the Tanzanian, has ex- 
pressed itself in favor of equalizing wages. The Industrial Court is re- 
quired to vet all collective bargaining agreements and to register only 
those conforming to government guidelines that seek to restrain nominal 
wage increases and compress the wage structure. According to the devel- 
opment plan document in force at the time of our 1980 survey, 

Lower-paid workers will continue to receive a relatively higher com- 
pensation for changes in the cost of living compared with higher-paid 
workers as a means of narrowing wage differentials. These guidelines 
will be applied to wages in the public as well as the private sector. 
(Kenya, Ministry of Economic Planning 1979, p. 41.) 

There is reason to question whether in 1980 this policy in fact led to 
any significant departure from a market outcome for wage structure in 
either the public or the private sector. Unlike Tanzania, Ken v a does not 
control pay in the public corporations, and the central government ac- 
counts for only 22 percent of our weighted sample of employees in Nai- 
robi (table 7-3). Market competition from the private sector is therefore 
likely to have been felt more keenly than in Tanzania. Our interviews sug- 
gested that by 1980 the Kenyan government had adopted the prevailing 
wage rate approach to public sector wage determination; that is, public 
sector pay policy compressed the wage structure no more than would the 
market interaction of supply and demand. This might reflect either a 
lesser concern with the distribution of income than in Tanzania or an 
awareness that the rapid increase in the relative supply of educated labor 
would itself achieve the distributional goal. Our hypothesis for 1980, 
therefore, is that government pay policy has less influence in Kenya than 
in Tanzania and that pay in the Kenyan public service and public corpo- 
rations differs little from pay in the private sector. 

The Wage Distortion Hypothesis: Empirical Specification 

We wish to test the hypothesis that pay policy has compressed the educa- 
tional structure of wages, and thus caused an upward bias in the estimate 
of ti<jm in Tanzania but not in Kenya. We will simulate the wage structure 
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in the absence of pay policy to estimate Hie shadow premium on second- 
ary education and so obtain a measure of t) $p that is not distorted by 
pay policy. 

The estimates of the simple earnings functions presented in table 7-1 
suggest that the wage distortion hypothesis is correct. Since a far higher 
proportion of workers is employed in private firms in the manufacturing 
sector than in other sectors, a government policy that restrains public sec- 
tor pay could explain why in Tanzania the premium on secondary educa- 
tion is higher in the manufacturing sector than in the wage sector as a 
whole. It could also explain why, when Kenya and Tanzania arc com- 
pared, the relationship between relative supply and the premium is "well 
behaved" in manufacturing but not in the wage sector. We can test the 
hypothesis more rigorously by changing the specification of our earnings 
functions from 



W = log of individual earnings 

Ej = a set of five dummy variables that signify levels of educational 
attainment, with standards 5-7 (£*) as the base category 

X = a vector of variables that measure other personal characteris- 
tics that influence earnings 

/, = a set of dummy variables that signify the ownership category 
of the firm by which the respondent is employed. The private 
sector is the base category. 

The coefficients on the dummy variables government fj 2 ) and para- 
statal show the effect on earnings of employment in the nonmarket 
rather than the market sector. We refer to the public sector as the 
nonmarket sector and to the private sector as the market sector because 
the latter is likely to diverge less from free market conditions. (Whether 
and how private sector pay diverges from the free market outcome de- 
pends on the employment objectives of the government and on the degree 
of intersectoral mobility; see chapter 13*) The interaction terms (£; • /,) 
permit the effect of ownership category to vary according to the level of 
education, thus testing the hypothesis that the pay policy is egalitarian. 

In the simple earnings function based on equation 7-4, the premium 
on secondary education can be derived directly as the coefficient on 
£4. In the function based on equation 7-5, however, there are additional 
components. The premium can be decomposed into (a) the component 
attributable to the difference between primary and secondary leavers in 



(7-4) 



W = f(E h X) 



to 




W = f(E h J h E r J h X) 



KM 
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access to high-paying ownership categories and (b) the component attrib- 
utable to the premium earned by secondary leavers within ownership 
categories. 

Our method of estimating the effect of differences in the two educa- 
tional distributions among ownership categories is to multiply c„ the co- 
efficient of by the proportion of workers (p ;< ) in the relevant ownership 
category: 

(7-6) Xqp 4i - Zcjp M = X q(p 4i - pn) 

A similar adjustment is made for the /, • E f interaction *erms, where 
dp are the relevant coefficients: 

(7-7) 2d 4i p<u - Xd.MpK = Xd 4i p 4i 

because the d^ coefficients are zero. The full premium on secondary 
education is therefore: 

(7-8) 7T = e 4 = e 4 + Xc (p 4i - p M ) + 1 d 4i p 4i 

(from equation 7-4) (from equation 7-5) 

Since the private sector is the base subcategory in the dummy variable 
analysis, the influence of pay policy on the premium can be eliminated 
simply by setting the coefficients on /, and /, • E f equal to zero in the right 
hand side of equation 7-8. The resulting change in the premium (from 
Y r to Yr» in figure 7-2) provides a teit of the hypothesis that the premium 
in Tanzania has been depressed by government intervention on pay. The 
simulation yields an estimate of the premium (point d in figure 7-2) that 
would prevail if market forces were permitted to operate freely but sup- 
ply were unchanged. It is possible that the estimate will be biased because 
of the effect of the pay policy on the demand for labor in the nonmarket 
sector and on the supply of labor in the market sector, but the direction 
of bias cannot be predicted a priori (see chapter 13). 

The Structure of Wages in the Market and Nonmarket 
Sec 'r>rs: Testing the Hypothesis 

Table 7-4 presents estimates of earnings functions for rhc full samples, 
excluding and then including the ownership and ownership-education in- 
teraction terms. In the simpler equations the results are generally as ex- 
pected. Earnings increase monotonically with educational level in both 
countries and, with primary standards 5-7 [E%) as the omitted category, 
all coefficients are significantly different from zero. The employment ex- 
perience terms are highly significant and generate the expected inverted- 
U-shaped earnings-experience profile. Formal training and non-African 
race raise earnings, as do regular employment status in Kenya and male 
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Table 7-4. Earnings Functions, Excluding and Including Terms to 
Capture the Effects of Pay Policy, 1980 



Kenya 



Tanzania 



Item 



Excluding 
pay policy 



Including 
pay policy 



Excluding 
pay policy 



Including 
pay policy 



0.358** 


-0.351** 


-0.285** 


-0.336** 


0.199** 


-0.224** 


-0.220** 


-0.211** 


0.476** 


0.485** 


0.379** 


0.761** 


1.227** 


1.385** 


0.779** 


1.218** 


0.071** 


0.070** 


0.064** 


0.057** 


■0.001** 


-0.001** 


-0.001** 


-0.001** 


•0.023 


-0.022 


0.288** 


0.254** 


0.248** 


0.250** 


0.090** 


0.144** 


0.152* 


0.1 19 


— U.U58 


n 1 1 ft* 

U. 1 1 0 


n coo* * 

U.J07 


UiJOj 




0.323** 


— 


0.235** 


— 


-0.140* 


— 


-0.172 


— 


0.090 


— 


-0.040 


— 


-0.049 


— 


-0.258** 


— 


-0.527** 




-0.450** 








0.002 




0.262** 




0.680* 




0.049 




0.251 




-0.025 




0.183 




-0.517** 




-0.156 




-0.630** 


5.824 


5.826 


5.818 


5.877 


6.885 


6.887 


6.684 


6.684 


0.422 


0.430 


0.384 


0.458 


0.614 


0.610 


0.533 


0.501 


118.4 


61.44 


100.4 


67.40 


1,610 


1,606 


1,598 


1,575 



E, 
E 2 
£ 4 
£5 
L 
V 
Si 

v, 

T, 

Government ownership (J2) 

Parastatal {J 3) 

h'Ei 
h'E 2 

h ' £4 
h ' £5 
Constant 

Mean of In earnings (Z) 
R l 
SE 
F 

N 

— Not applicable. 

* Significant at the 5 percent level. 

"Significant at the 10 percent level. 

Note ' , employment experience; S„ male sex; V„ formal training; R 2 , regular employ- 
ment; T„ non-African. For definitions of education variables, see note to table 7-3. 



sex in Tanzania. Roughly 40 percent of the variance in In earnings can 
be explained in boili countries. 

The introduction of the terms intended to capture the effects of pay 
policy has little effect on the coefficients other than those on the educa- 
tion terms in Tanzania. The education coefficients still imply that earn- 
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ings rise monotonically with education, but they now represent that rela- 
tionship in the market sector, the private sector (/ t ) being the omitted 
ownership category. The addition of the /, and j, • £/ terms as a group 
is significant at the 1 percent level in Tanzania but not in Kenya, In Tanza- 
nia the coefficients indicate that employment by government reduces 
earnings and that the educational structure of government and parast" :al 
pay is more equal than that of private sector pay. The coefficients on all 
four postprimary education-public sector ownership interaction terms 
(with Jx • £ 3 as the base subcategory) are significantly negative. 

Figure 7-3 shows the structure of wages for primary and secondary 
leavers in the private sector and the public (government and parastatal) 
sector. The educational premiums (the standardized differences between 
In earnings of £3 and £ 4 workers, as indicated by the slopes of the joining 
lines) were derived from the estimated equation as follows. Where 4 are 
the coefficients on E h c f on /,, and d# on /, • E h the premium on £ 4 (forms 
1-4) in relation to £3 (standards 5-7, the base subcategory) is 

(7-9) it « *4 

in the market sector and 

(7-10) it = e 4 + d 4i 

in the nonmarket sector. On the vertical axis In earnings of £3 workers 
in the market sector are set equal to zero in each country. The relation- 
ship between the standardized In earnings of primary leavers in the 
nonmarket sector and those in the market sector is thus shown as the 
height of the £3 observation in the nonmarket panels and is given by the 
value of q. Both the height and the slope of the iine hr the nonmarket 
sector are calculated as weight d combinations of the government and 
parastatal estimates. The weights are determined by the relative impor- 
tance of government and parastatal employment for primary and for 
secondary leavers. 

As figure 7-3 shows, the premium is large in the Tanzanian market sec- 
toi and is much lower in the nonmarket sector. The pay policy in Tanza- 
nia operates against those with secondary education. It is notable that 
such large sectoral wage differences can persist in the market. They are 
likely to reflect the low labor turnover observed in our surveys and possi- 
ble lags in the market adjustment process. In Kenya the Ej • /, interaction 
terms display no coherent pattern, and most are insignificant. The pre- 
mium on secondary education is similar in the market and nonmarket 
sectors. In sharp contrast to Tanzania, pay policy has not compressed the 
educational structure of wages. 

With the use of the earnings function that contains the pay policy vari- 
ables, the premium on secondary education can be built up to correspond 
to the premium derived directly from the earnings function without the 
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Figure 7-3. The Premium to Secondary Education in the Market and Nonmarket Sectors, Kenya and Tanzania 

KENYA TANZANIA 



Market Nonmarket Market Nonmarket 
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pay policy variables. The built-up premiums are 0.477 in Kenya and 
0.385 in Tanzania, and the directly estimated premiums are 0.476 and 
0.379, respectively. This result vermes equation 7-8. In Kenya eliminating 
the effect of pay policy (-0.009) increases the premium on secondary 
education by a negligible 2 percent. In Tanzania the increase is much 
more substantial; eliminating the effect of pay policy (-0.382) doubles 
the premium. The wage distortion hypothesis is confirmed: when the ef- 
fect of pay policy is eliminated, the premiums are well behaved. The pre- 
mium in Tanzania (0.761) exceeds that in Kenya (0.485) by 0.276. 

Conclusions 

In Tanzania, where the scarcity of secondary leavers places a high market 
premium on their services, the government has intervened to prevent 
scarcity rents from accruing to the educated. Despite having to work 
against the market, the policy is effective in the public sector, which is 
dominant in Turzania; government intervention halves the average pre- 
mium on education. A side effect of this intervention is that private sector 
employees with relatively high levels of education earn considerably more 
than their public sector counterparts. Such segmentation of the labor 
market by sector of ownership is not without its drawbacks, however— it 
may well produce new inequities and misallocation of labor. 

No such intervention was observed in the Kenyan labor market. Our 
econometric results were consistent with a prevailing wage rate approach 
to public sector pay determination. It is possible that the Kenyan govern- 
ment chose to follow market forces because the rapid expansion of 
secondary enrollments in Kenya could be relied on to reduce the premium 
on secondary education. It is to the measurement of this relationship that 
we turn in chapter 8. 

Notes 

1. The terms relative wage (Y) and premium 

!T = ^LZJUt = Y - 1 - In w s - In w p 
w p 

can normally be used interchangeably in the argument. 

2. See, for instance, Bowles (1969, 1970), Dougherty (1972), Fallon and 
Layard (1975), the survey by Haminermesh and Grant (1979), and 
Psacharopoulos and Hinchliffe (1972). 

3. Normally it is not possible to standardize the characteristics, such as er. 
ployment experience, that are known to influence earnings, and the mean earn- 
ings of the two educational groups arc used (see Bowles 1969, pp. 42-50). Pro- 
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duction function techniques have cufio been employed, however (see Dougherty 
1972). 

4. For example, the employment experience of secondary leavers could be 
greater in relation to that of primary leavers in Kenya, so that standardization 
for experience could reduce the Kenyan premium below the Tanzanian premium. 
In fact the reverse is the case, which explains why the Kenyan premium rises in 
relation to the Tanzanian when we substitute standardized lor actual mean 
wages. 
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Chapter 8 



Educational Expansion, 

Relative Demand, 
and Wage Compression 

Our objective in this chapter is to measure the responsiveness 
of the wages of secondary and primary leavers to changes in their relative 
supply (r\ sp ). Since chapter 7 confirmed the wage distortion hypothesis, 
we will need to allow for the effect of government pay policy on the pre- 
mium to secondary education in Tanzania. We also have to take account 
of differences in relative demand that could bias our estimate of % p . Our 
first task, therefore, is to determine whether, despite the relative scarcity 
of secondary leavers in Tanzania, the premium on secondary education 
is lower there because, for any given level of supply in the relevant range, 
relative demand is greater in Kenya than in Tanzania. In other words, 
is the skill intensity of production greater in Kenya— for example, be- 
cause of differences in sectoral composition or technology? 

The Relative Demand Curve Hypothesis: 
Empirical Specification 

We wish to test the hypothesis that the relative demand for secondary 
leavers is greater in Kenya than in Tanzania and that the estimate of i\ sp 
is therefore biased upward. If Kenya's relative demand curve lies above 
Tanzania's (D K > Dr in figure 7-2, above), we would expect that for any 
given relative supply (say, St) the premium is greater in Kenya (Y K > 
Y T ). Since relative supply is actually much greater in Kenya than in Tan- 
zania, to test the hypothesis we simulate a reduction of relative supply 
in Kenya to Tanzania's level and predict the Kenyan premium that would 



Note: Adapted from J. B. Knight and R. H. Sabot, "Educational Expansion, Government 
Policy and Wage Compression," journal of Development Economics 26, no. 2 (August 
1987), pp. 201-21. 
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result. We refer to this predicted premium as V*. Alternatively, we simu- 
late an increase of relative supply in Tanzania to Kenya's level and predict 
the Tanzanian premium that would result. The test lies in the comparison 
of the predicted premium of one country with the actual premium of the 
other. In figure 7-2, for instance, if relative supply in Tanzania is St, then 
Yr (denoted by point e) should be compared with Yk (denoted hy g). 
If the predicted and actual premiums are the same, we cannot reject wK* 
null hypothesis that Kenya and Tanzania have the same relative dem/md 
curve. 

To explain the method that is employed to simulate a change in the 
relative supply of secondary leavers, it is helpful to consider the mecha- 
nisms by which the premium declines in response to relative educational 
expansion. Underlying the empirical analysis below is the notion of the 
occupational production function, already used in chapter 6 and ex- 
pounded in appendix F. Two occupational production functions, Yi and 
Y2, are illustrated in figure 8-1. Y represents productivity and £ years of 
education; inputs of other factors are held constant. F p and E s represent 

Figure 8-1. Occupational Production Functions 



Y 




E p E s E 
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the completion of primary and secondary education, respectively. The 
slopes of the functions Y\ and Yi between E p and JE 5 indicate the addi- 
tional productivity associated with secondary education in occupations 
1 and 2. 

As secondary education expands in relation to primary education, the 
wage premium on secondary education falls in an economy with compet- 
itive labor markets, partly because wage reductions in the occupations 
containing secondary leavers depress those occupational production 
functions. A limit to such wage reductions is imposed by the wages in 
occupations that employ primary leavers and by the need to compensate 
for differential acquisition of occupational skills. The premium is also re- 
duced, however, by the movement of people with secondary education 
into less well-paid occupations — that is, by filtering down. 

If there is occupational wage stickiness owing to occupation-specific 
human capital, institutional constraints, or adjustment lags, the occupa- 
tional production functions will not move downward with the expansion 
of secondary education. Nevertheless, filtering down does occur and can 
compress the educational wage structure on its own. For instance, in fig- 
ure 8-1 the wage of secondary leavers in occupation 1 remains at A, but 
those who filtt town to occupation 2 receive wage C. As the (now fewer) 
primary leavers continue to receive wage B but secondary leavers receive 
a weighted average of A and C, the premium declines. In practice, the 
precise nature of filtering down depends on the degree of job security — 
that is, on whether less educated incumbents are displaced. 

Educational expansion does not necessarily lead to greater compres- 
sion of the wage structure when occupational wages fall than when they 
do not. This is because the occupational wage reductions tend to be offset 
by the expansion of employment in these occupations. No such absorp- 
tion of secondary leavers can occur where wages are sticky, and the pro- 
cess of filtering down into less well-paid occupations therefore gGes 
further. 

The relative demand curve for workers with secondary education is in- 
fluenced by occupational structure and by the positions and slopes of 
occupational production functions. For a gi< r en relative supply, with 
occupational production functions stable, rH 1 premium on secondary 
education is derived from the weighted averages of the (standardized) 
occupational wages of primary and secondary leavers; the respective 
weights are the proportions of primary and secondary leavers in each oc- 
cupation. The relative movement of secondary leavers into jobs for which 
the wage is lower depresses the premium, as does their movement into 
jobs within which the premium is lower. 

The first step in simulating a change in the relative supply of secondary 
leavers and the consequent decline in their premium is to decompose the 
premium on secondary education in our simple earnings function (the 
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coefficient on £ 4 in equation 7-4) into the component attributable to 
the difference between primary and secondary leavers in access to rela- 
tively high-paying occupations and the component attributable to the 
premium earned by secondary leavers within occupations. To effect such 
a decomposition we change the specification of our earnings function 
from equation 7-4 to: 

(8-1) w =/•(£,, O*, E r O k , X) 

where O* is a set of five occupational dummy variables, with O3, skilled 
manual, as the base subcategory. The coefficients of the occupation vari- 
ables represent the influence on earnings, after educational level is stand- 
ardized, of being in one occupation rather than another. In effect, they 
show the relative positions of different occupational production func- 
tions. The interaction terms (£,-• Ok) permit the influence of education 
to vary according to occupation and, in effect, show the shapes of the 
different occupational production functions, 1 The occupation and inter- 
action terms together permit the estimation of log linear approximations 
of occupational production functions such as those illustrated in figure 
8-1 in the range between E p and £ $ . 

As explained in chapter 6 and appendix E, particular care was taken 
in classifying workers into occupations on the basis of ascending order 
of expected skill — unskilled, semiskilled, and skilled for the manual oc- 
cupations and lower clerical, higher clerical, and supervisory for the 
nonmanual occupations — and precisely the same criteria were applied in 
each country. For the reasons given in chapter 6 and appendix F, it is 
likely that observed differences in occupational production functions will 
represent differences in the value of cognitive and vocational skill acquisi- 
tion for the different occupations. 

The premium on £ 4 in equation 7-4 can be decomposed with the use 
of equation 8-1 in a manner precisely analogous to the decomposition 
based on equation 7-8: 

(8-2) it = e 4 = t?4 + %<ik{p4k - Pu) + ^b 4 kp4h 

(from equation 7-4) (from equation 8-1) 

where 

<*k = the coefficients on the Ok terms 
bjk - the coefficients on the £, • Q* terms 

pjk = the proportion of workers at educational level / in occupation k 

The second step in simulating a change in relative supply involves 
changing the distributions of primary and secondary leavers across occu- 
pations. Th' effect in Tanzania of Kenya's greater relative supply can be 
simulated oy imposing the education-occupation matrix of Kenya on 
Tanzania. We shall therefore assume that the occupational distributions 
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of primary and secondary leavers in Tanzania respectively equal those of 
nrimary and secondary leavers in Kenya. Similarly, simulating Tanzania's 
ser relative supply in Kenya is a matter of substituting in equation 8-2 
timated for Kenya the education-occupation matrix for Tanzania, 
here p)k represents occupational composition in the other country, the 
simulated premium is calculated from the estimated equation 8-2 as: 

(8-3) ft = e 4 + % a k (p4k - P*k) + ? b 4 kp4k 

The simulated premiums obtained in this way, %k and %t> are then 
compared with the actual premiums, it* and ir T , to test the hypothesis 
that relative demand is greater in Kenya than in Tanzania. The empirical 
justification for our assumptions that the education-occupation matrix 
of one country is indicative of the education-occupation matrix in the 
other and that educational expansion does not change the occupational 
production functions will be provided below. 

Occupational Production Functions in the Market 
and Nonmarket Sectors 

Hie wage distortion hypothesis having been confirmed, we go on to test 
the relative demand hypothesis. We control for differences in pay policy 
between Kenya and Tanzania by incorporating the specification changes 
of equation 7-5 and equation 8 1. The estimated equation is thus: 

(8-4) W f(E h E, ■ O*, £, ■ Oa, X) 

The estimates of the regression equations in table 8-1 incorporate ne 
ownership, occupation, and interaction terms. The education and occu- 
pation terms have the expected signs. In Tanzania all four education vari- 
ables are significant, three of them at the 1 percent level; in Kenya three 
are significant at the 1 percent level. Four of the five occupation variables 
are significant at the 1 percent level for Tanzania, and for Kenya all five 
are significant at that level Many of the education-occupation coeffi- 
cients are large in relation to the corresponding E f terms; although few 
are individually significant, tl *ir introduction as a group is significant at 
the 1 percent level in both countries. As was the case in table 7-5, which 
omitted the occupation terms, the ownership variables are significant at 
the 1 percent level for Tanzania but not for Kenya, and the education- 
ownership interaction terms are of the expected sign and are significant 
at the 1 percent level for Tanzania but not for Kenya. 

As a consequence of adopting a specification that incorporates bo*n 
hypotheses simultaneously, the full decomposition of the premium (com- 
bining equations 7-8 and 8-2) becomes: 

(8-5) ir z* 4 + %akip4k ~ Ptk) + $ b ^p4k + ?C|(p4i ~ Ph) + $^4,/>4/ 
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Table 8-1. Results of the Complex Regression, 1980 



Item Coefficient £, £ 2 E« E s 



Kenya 








Ei 


0.272 






E 2 


-0.272»» 






£ 4 


0.239** 






E s 


0.808** 






h 


0.017 


-0.112 


0.267 -0.199** -0.237* 


h 


0.017 


0.422 


0.403** 0.097 0.043 


0, 


0.516** 


— 


-0.639 0.419** 0.081 


o 2a 


0.694** 


— 


1.289** 0.023 -0.405 


o 2b 


0.249** 


— 


-0.415 0.088 -0.002 


o 4 


-0.203** 


-0.238 


0.154 -0.098 -0.800 


o 5 


-0.291** 


0.294 


0.162 -0.016 — 


L 


0.051** 






V 


-0.001** 






v t 


0.157** 






Ri 


-0.143** 






T, 


0.391** 






Si 


0.067 






R J 


0.610 






S£ 


0.457 






F 


62.22 






N 


1,606 







Constant 6.246 
Mean of In earnings (W) 6.902 



Tanzania 





-0.224** 








£2 


-0.134* 








£4 


0.484** 








£5 


0.537** 








h 


-0.208** 


0.148 


0.023 


-0.295** -0.322 


h 


0.200** 


0.182* 


0.069 


-0.361** -0.522 


o, 


0.482** 






-0.052 0.238 




0.494** 


0.264 




-0.173 - 0.022 




-0.001 


-0.058 


0.046 


-0.112 0.226 


o 4 


-0.332** 


0.087 


0.109 


-0.118 -0.458 


o s 


-0.367** 


0.081 


0.008 


0.052 — 


L 


0.041** 








V 


-0.001** 








v, 


0.041 








Rz 


0.044 








T, 


0.165** 








5, 


0.206** 








R l 


0.678 








SE 


0.333 
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Item 


Coefficient E| 




£4 


c 


F 


81.22 








N 


1,563 








Constant _ 


6.088 








Mean of In earnings (W) 


6.698 









— No coefficient could be estimated. 
* Significant at the 5 percent level. 
♦♦Significant at the 10 percent level. 

Note: £„ no education; £ 2 , primary standards 1-4; F 4 , secondary forms 1-4; £5, post- 
form 4; ; 2 , government ownership; ;„ parastatal; O,, supervisory; 0 2 „ senior clerical; 
0 lb , junior clerical; 0 4 , semiskilled manual; O s , unskilled manual; L, employment experi- 
ence; V„ formal training; R 2 . regular employment; T„ non-African race; S„ male sex. In- 
teraction terms appear in matrix form. For instance, the coefficient on ] 2 • £1 is 0.148 in 
Tanzania. 

Whereas the premium estimated from the simple equation of table 7-1 
is 0.472 in Kenya and 0.376 in Tanzania, that derived from the more 
complex equation of table 8-1 and built up according to equation 8-5 
is 0.479 in Kenya and 0.393 in Tanzania. The close similarity of the re- 
sults from the two methods confirms that the addition of occupation, 
ownership, and interaction terms has no appreciable effect on the pre- 
mium, and our decomposition technique is thus validated. 

In chapter 6 it was possible to decompose the premium on secondary 
education into the direct effect and the indirect effect that operates 
through occupational attainment. The predicted probabilities, derived 
from the multinomial logit analysis, were used to estimate the indirect 
effect. This estimate was almost precisely equal to that obtained from 
the use of the actual occupational distributions of primary and secondary 
leavers (chapter 6, note 12)— that is, the sum of the components almost 
precisely equaled the premium derived from the simple earnings function 
with occupation terms omitted. This result provides a justification for our 
present use of the actual occupational distributions of primary and 
secondary leavers rather than their occupational probabilities when other 
factors are held equal. 

Figure 8-2 is an elaboration of figure 7-3 in that it adds occupation 
as a variable. It shows the occupational structure of wages for primary 
and secondary leavers in the private and public sectors— that is, the rele- 
vant segments of occupational production functions in the market and 
nonmarket sectors of each country. Where <?, are the coefficients on £,, 
a k on O k , b ik on £, • O*, q on /,, and d tj on /, • £,, the premium on E 4 
(forms 1-4) in relation to E 3 (standard 7, the base subcategory), when 
occupation as well as ownership category is standardized, is 

(8-6) it = «4 + b 4k + 
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Figure 8-2. The Premium to Secondary Education in the Market and Nonmarket Sectors, Kenya and Tanzania 

KENYA TANZANIA 
Market Nonmarket Market Nonmarket 
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Given that ]\ (private) is the base ownership subcategory, the market 
sector premium is simply 

(8-7) ir = e A + b 4 k 

In figure 8-2 In earnings of E 3 workers in O.* in the market sector in 
each country are set equal to zero on the verticil axis. For example, the 
line Old for the Tanzanian market sector shows, by its height above 
Eu the higher pay of a primary leaver in a supervisory than in a skilled 
manual occupation and, by its slope, the premium accruing to secondary 
education in the supervisory occupation. The occupational wages accru- 
ing to £3 workers (shown by their height above E3) are widely dispersed 
within a sector but are similar for the two sectors, whereas those accru- 
ing to £4 workers differ greatly for the two sectors. In the market sector 
th premium is large and similar in each occupation, whereas in the 

imarket sector it is much lower. The pay policy in Tanzania operates 
gainst those with secondary education irrespective of occupation, 

In Kenya the £, • /, interaction terms display no coherent pattern, and 
most are insignificant. Figure 8-2 shows that the slopes of the occupa- 
tional production functions in Kenya are similar in the market and 
nonmarket sectors. In both sectors the premium on secondary education 
tends to increase with the hypothesized skill content of the occupation. 

We can now calculate a shadow premium on secondary education in 
Tanzania. The influence of pay policy is eliminated by subtracting from 
the estimated premium the component attributable to pay policy (the last 
two terms of equation 8-5) to obtain the premium prevailing in the mar- 
ket sector. In Kenya eliminating the effect of pay policy (-0.031) in- 
creases the premium on secondary education by a negligible 6.5 percent, 
In Tanzania the increase is much more substantial; eliminating the effect 
of pay policy (-0.247) increases the premium on secondary education 
by two-thirds. The wage distortion hypothesis is confirmed: once the ef- 
fect of pay policy is eliminated, the premiums are well behaved — the pre- 
mium in Tanzania (0.640) is greater than that in Kenya (U.510) by 0,130, 

Simulation of one country's relative supply of secondary leavers in the 
other country entails substituting in equation 8-5 the occupational distri- 
butions of primary and secondary leavers in one country for those in the 
other. It is apparent from a comparison of the market sectors of Kenya 
and Tanzania (figure 8-2) why this substitution changes the premium. 
The educational premium in Tanzania is larger at the three manual levels, 
similar at the two clerical levels, and smaller at the supervisory level, 
whereas in Kenya the premium is highest for the highest occupation and 
decreases as occupational level decreases. The country differences in oc- 
cupational production functions within the market sector, however, are 
minor in comparison with the substantial differences among occupa- 
tional production functions within each country. A change of occupation 
O makes a big difference to one's earnings; the filtering down into lower 
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Table 8-2. Distribution of All Employees and of Prime v and Secondary Completers by Occupation 
in the Manufacturing and Wage Sectors 



Manufacturing 



Wage sector 



00 



Tanzania 1971 



Tanzania 1980 



Kenya t980 



Tanzania 1980 



Kenya 1980 



Entered wa»e 
employment 



Entered wage 
employment 



Entered wage 
employment 



Entered wage 
employment 



Entered wage 
employment 



All Up to All Up to All Up to All Up to All Up to 

Item employees 196 3 1964-71 employees 1972 1973-80 employees 1972 1 973-80 employees 1972 1973-80 employees 1972 1973-80 



All employees 
































Oj 


3.5 


5./ 


2.1 


5.3 


6.4 


4.3 


3.5 


4.1 


2.6 


12.3 


15.2 


8.4 


10.9 


10.1 


12.1 


Ou 








4.2 


4.5 


4.2 


1.5 


1.4 


1.6 


4.8 


5.5 


4.2 


7.1 


11.3 


2.5 


O zlf 


12.0 


11.2 


12. b 


12.1 


10.7 


13.8 


8.6 


7.2 


11.1 


28.6 


26.6 


31.1 


24.6 


20.4 


31.1 


(h 


28.4 


34.9 


24.1 


22.5 


27.3 


16.6 


35.5 


45.4 


17.8 


21.3 


22.9 


20.1 


23.1 


27.9 


17.7 


o< 


31.8 


30.7 


32.5 


34.5 


32.4 


37.1 


32.7 


30.3 


36.8 


16.3 


15.6 


16.9 


16.3 


17.4 


15.1 




24,4 


17.4 


28.7 


21.4 


18.8 


24.0 


18.3 


11.6 


30.8 


16.6 


14.2 


19.2 


lo.O 


12.9 


21.5 


All nonmanual 


15.5 


16.9 


14.7 


21.6 


21.6 


22.3 


13.6 


12.7 


15.3 


45.7 


47.3 


43.7 


42.6 


41.8 


45.7 


Unskilled and 
































semiskilled 


56.2 


48.1 


61.2 


55.9 


51.2 


61.1 


51.0 


41.9 


67.6 


32.9 


29.8 


36.1 


34.3 


30.3 


36.6 


Form 4 completers 
































o, 


9.1 


13.5 


4.5 


17.3 


24.3 


4.9 


5.0 


9.1 


0.0 


18.5 


24.1 


8.2 


7.8 


12.1 


1.7 










12.5 


16.8 


4.9 


3.3 


5.5 


0.7 


13.1 


13.6 


11.7 


12.6 


19.9 


2.0 




66.7 


69.2 


63.6 


38.7 


33.6 


47.5 


18.2 


21.3 


14.5 


53.0 


50.0 


59.4 


41.9 


40.3 


44.0 


o, 


18.2 


15.4 


20.5 


20.8 


21.5 


19.7 


21.2 


24.4 


17.4 


10.0 


11.0 


8.0 


16.5 


14.3 


19.5 


o A 


4.0 


1.9 


6.8 


8.9 


2.8 


19.7 


33.4 


32.3 


34.8 


7.7 


1.3 


5.0 


10.3 


9.2 


11.8 




2.0 


0.0 


4.5 


1.8 


0.9 


3.3 


18.9 


7.3 


32.6 


2.7 


0.0 


7.8 


10.9 


4.1 


20.9 
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Table 8-2, (continued) 



Manufacturing Wage sector 

Tanzania 1971 Tanzania 1980 Kenya 1980 Tanzania 1980 Kenya 1980 

Entered wage Entered wage Entered wage Entered wage Entered wage 

employment employment employment employment employment 



All Vpto All Up to All Up to All Up to All Up to 

Item employees 1963 1964-71 employees 1972 1973-80 employees 1972 1973-80 employees 1972 1973-80 employees 1972 1 973-80 



All nonmanual 


75.8 


82.7 


68.1 


68.5 


74.7 


57.3 


26.5 


35.9 


15.2 


84.6 


87.7 


79.3 


62.3 


72.3 


47.7 


Unskilled and 
































semiskilled 


6,0 


1.9 


11.3 


10.7 


3.7 


23.0 


52.3 


39.5 


67.4 


5.4 


1.3 


12.8 


21.2 


11.3 


32.7 


Standard 7 completers 
































o, 


37 


7.9 


1,0 


1.4 


1,9 


0.5 


2.9 


3,5 


1.0 


3.3 


4.2 


1.8 


3.0 


3.6 


1.3 


o la 








2.0 


0.2 


0.5 


0.2 


0.3 


0.0 


1.1 


1.4 


0.5 


3.4 


4.5 


0.0 


o 2h 


10.6 


10.8 


9.7 


8.7 


10.5 


5.7 


6.0 


5.8 


6.7 


27.2 


33.2 


17.0 


15.3 


17.2 


9.6 


o, 


30.6 


41.0 


22.6 


24.8 


28.7 


18.6 


28.9 


33.8 


14.4 


30.9 


29.4 


33.4 


37.3 


40.9 


26.6 


C>4 


34.6 


28.8 


39.5 


41.1 


38.9 


44.8 


39.8 


40.5 


37.5 


23.3 


21.8 


15.7 


20.8 


19.4 


25.0 


0, 


20.3 


11.5 


27.2 


22.0 


17.8 


28.9 


22.2 


16.1 


40.4 


14.3 


10.0 


21.6 


20.1 


14.4 


37.5 


All nonmanual 


14.3 


18.7 


10.7 


12.1 


14.6 


7.7 


9.1 


9.6 


7.7 


31.6 


38.8 


19.3 


21.7 


25.3 


10.9 


Unskilled and 
































semiskilled 


54.9 


40.3 


66.7 


63.1 


56.7 


73.7 


62.0 


56.6 


77.9 


37.6 


31.8 


47.3 


40,9 


33,8 


62.5 



— Not applicable. 

Note: Oj, skilled manual. For definitions of other variables, see note to table 8-1. 
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paying occupations of secondary leavers in relation to primary leavers 
could have a substantial effect on the premium. 

The Process of Filtering Down 

The occupational attainment functions presented in chapter 6 showed 
that the probabilities of being in a particular occupation are greatly de- 
pendent on two factors: the education of the worker and the year of his 
entry into wage employment. We now examine the influence of these two 
factors on the occupational adjustments that result from the expansion 
of secondary education. 

The distribution of employment by occupation is shown in table 8-2. 
Considerable similarity can be observed in the three manufacturing 
samples and between the two wage sector samples. The similarity in the 
distributions of employees by occupation and the marked difference in 
the distributions by education (table 7-1) imply that the education- 
occupation matrix is ditrerent for the two countries. As table 8-2 shows, 
in Tanzania's wage sector 53 percent of secondary leavers were in junior 
clerical occupations and only 15 percent were manual workers, whereas 
in Kenya 38 percent were manual workers. 

More filtering down had occurred in manufacturing; the proportion 
in white-collar occupations fell slightly, from 76 to 69 percent, between 
1971 and 1980 in Tanzania, and it was a low 27 percent in Kenya in 1980. 
The filtering down of secondary leavers into lower-level occupations had 
thus gone further in Kenya than in Tanzania. It is apparent from the table 
that the occupational distributions of primary leavers are less dissimilar 
in the two countries than those of secondary leavers; indeed, in the manu- 
facturing sector their distributions are much the same. The rapid expan- 
sion of secondary education in Kenya has caused secondary leavers to 
filter down the occupational scale not only in absolute terms bur also in 
relation to primary leavers. 

Table 8-2 also suggests that the incidence of filtering down is cohort 
specific. A breakdown by years since entry into wage employment shows 
that the more recent cohorts did more of the filtering down into manual 
occupations. For instance, in Kenya 33 percent of secondary leavers who 
had entered the labor market in the previous seven years, but only 11 
percent of those who had entered earlier, were in unskilled or semiskilled 
jobs; the corresponding figures for Tanzania were 13 and 1 percent. The 
difference between cohorts was even more marked in manufacturing— 67 
percent for the more recent cohort and 40 percent for the earlier cohort 
in Kenya and 23 and 4 percent in Tanzania. Tracing a cohort between 
1971 and 1980 by means of the Tanzanian manufacturing samples shows 
that only a minor part of the cohort difference can be explained by occu- 
Q pational upward mobility with employment experience. 
ERIC" These cohort effects reflect the low rate of occupational mobility in 
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both samples, which it> Uie outcome of a related set of labor market 
phenomena. The surveys indicated remarkably low rates of labor 
turnover— a change nf employer once in 9.3 years on average in Kenya 
and once in 16.8 years in Tanzania (the figures are the mean value of 
years of employment experience per quit). The combined result of legisla- 
tion, trade union pressure, and the general ethos is that incumbents enjoy 
considerable job security. Vacancies tend to be filled on the basis of edu- 
cational criteria; for rmny jobs the more educated applicants receive 
preference. As might be expected from the lack of educational provision 
in the past, many workers are considered undereducated for the jobs they 
perform. The rap*., expanse n of education also helps to explain why em- 
ployers, when they make hiring decisions, consider the cohort differences 
in education more important than the cohort differences in employment 
experience. The preference-ordering of educational levels by employers — 
which corresponds to our occupational classification by skill level — 
produces the same predictable process of filtering down in both coun- 
tries. It is for these reasons that we expect Kenya's education-occupation 
matrix to illustrate what Tanzania's matrix would be if Tanzania pursued 
the Kenyan educational policy, and the reverse. 

An assumption that underlies the simulations is that the coefficients 
in the earnings function are invariant with respect to changes in the rela- 
tive supply of secondary leavers. The presence of occupation-specific 
human capital, as documented in chapter 6, is an important reason for 
expecting resistance to the compression of the occupational wage struc- 
ture with educational expansion. Educational expansion does not itself 
necessarily diminish the scarcity rents to be obtained from the possession 
of vocational skills. Even if workers effectively pay the entire cost of their 
training, profit-maximizing employers may protect trained incumbents 
against competition from untrained entrants to avoid disruption of pro- 
duction and to maintain worker morale. In addition, long lags in the ad- 
justment of the occupational wage structure to changes in relative supply 
are not implausible given the importance of institutional wage-setting in 
Kenya and Tanzania (see, for instance, House and Rempel 1978, Jackson 
1979, and Lindauer and Sabot 1983). Moreover, the low rates of labor 
turnover and the security of tenure generally enjoyed by incumbents sug- 
gest that competition in the wage labor market is unlikely to be strong 
except among entrants. We regard it as reasonable, therefore, to conduct 
the simulations on the assumption that occupational production func- 
ti' as are stable. 

Testing the Relative Demand Hypothesis 

Wc can now answer the following c^stions by reference to the market 
sector. What would be the premium in Tanzania if education had been 
expanded or were in the future expanded so that the relative supply of 
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Figure 8-3, The Estimated Premium as a Function of Relative Labor 
Supply 




S r Sic S 

secondary leavers equaled that of Kenya? Or what if secondary education 
had been expanded in Kenya only as much as in Tanzania? The answers 
are depicted in figure 8-3, which is an estimated version of the model 
presented in figure 7-2, The values of S in Tanzania and Kenya, 0.70 and 
1,18, respectively, are marked on the horizontal axis. The points and 
Ka show the actual premiums estimated from the two samples, and Tm 
and Km show the market sector premi ims (net of pay policy). The points 
7m and Km indicate, respectively, the premiums predicted for Tanzania 
and Kenya under the assumption that the relative supply of the other 
country applies. When relative supply in Tanzania is raised to Kenya's 
level, the premium in Tanzania falls from 0.640 to 0.545, whereas the 
Kenyan premium is 0.510. The decrease of 0.095 is explained wholly by 
the reweighting of the occupation coefficients (-0.106). Similarly, when 
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relative supply in Kenya is lowered to Tanzania's level, the Kenyan pre- 
mium rises from 0.510 to 0.669, whereas the Tanzanian premium is 
0.640. The increase of 0.159 is attributable mainly to the reweighting 
of the occupation coefficients (0.098) but also to the reweighting of the 
coefficients on the education-occupation terms (0.061), which reflects 
the higher premium on secondary education in the more skilled occupa- 
tions in Kenya. 

When both pay policy an \ the relative supply of secondary leavers are 
standardized, the two labor markets generate roughly the same premium: 
the difference between K M and ?m is 0.035 and that between T M and 
K M is only 0.029. The "difference in relative demand curves" hypothesis 
is that, despite the relative scarcity of secondary leavers in Tanzania, the 
premium is lower there because relative demand is greater in Kenya. 
Given the similarity of the actual and predicted premiums, we cannot re- 
ject the null hypothesis that Kenya and Tanzania have the same relative 
demand curve. The policy differences between the two countries — 
Tanzania's policies on protection, trade controls, and foreig' investment 
are more interventionist — have not created significant differences in the 
structures of their urban economies or in their use of foreign technology 
and therefore in their relative demand curves. 

Estimating the Elasticity 

Estimating f) sp (as in equation 7-1) on the basis of a comparison of Ta 
and K A yields the anomaly of a positive elasticity that we have been at- 
tempting to explain. Eliminating the effect of pay policy and thereby rais- 
ing the Tanzanian premium from Ta to Tm resolves the anomaly: 
whether the elasticity is estimated from the Kenyan or the Tanzanian 
equation or from Km and T M , it will be negative. Use of the Kenyan de- 
mand function (comparing Km and Km) yields t\ sp =^-0.303; use of 
the Tanzanian demand function (comparing T M and T M ) yields y\ sp = 
-0.181; and use of the market sector premiums (comparing K M and T M ) 
yields y\ sp = -0.247. These results are consistent with those for other 
studies, which — although they are sensitive to the choice of data and 
methods of estimation — generally yield numerical values of y\ well below 
unity. 2 Educational expansion has a similar effect on the structure of 
earnings, whichever demand function is used. A doubling of the ratio of 
employees with secondary education to those with primary education 
would compress the ratio of their earnings by about 25 percent. These 
values of f) $p imply a value of its reciprocal (cr s/) ) well above unity and 
indeed greater than 3; that is, there is a fairly high degree of substitutabil- 
ity between educational levels. 

The simulations hav> been conducted within the framework of stable 
occupational production functions. If, after expansion of secondary edu- 
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cation, the occupational wage structure in Kenya is not in equilibrium, 
our results may be biased. We argued above, however, that the effect of 
wage stickiness on the premium could not be determined a priori: wage 
stickiness prevents factor substitution and so extends the filtering down 
process into less well-paid occupations. This, together with the evidence 
that through standardization we could reproduce in one country the pre- 
mium of the other, suggests that the bias introduced by our inability to 
incorporate occupational wage flexibility in the simulations is only slight. 

The simulation of the premium that would prevail in Tanzania were 
it to adopt the education policy of Kenya was carried out on the as- 
sumption that the Kenyan education-occupation matrix would then 
apply. This assumption is open to the criticism that the expansion of 
secondary education in Tanzania might be accompanied by development 
policies that would change significantly the composition of output and 
employment. What would be the effect of such structural change on the 
distribution of occupations and hence on the education-occupation ma- 
trix? What would be the consequent effect on the premium to secondary 
education and hence on the elasticity? 

We examine the sensitivity of the premium to structural change by 
making two extreme assumptions about what Tanzania will do in addi- 
tion to expanding secondary education to achieve the Kenyan ratio. The 
first assumption is that Tanzania adopts an ambitious industrialization 
policy; the second is that it instead adopts a policy of far-reaching "bu- 
reaucratization." The assumptions imply that instead of the actual sec- 
toral distribution of wage employment (31 percent in manufacturing, 20 
percent in public services, and 49 percent in other activities in Tanzania 
and a similar distribution in Kenya) the distributions become 45, 10, and 
45 percent, respectively, under the industrialization policy and 15, 35, 
and 50 percent under bureaucratization. The effect of sectoral change on 
the occupational distribution is estimated by assuming that the occupa- 
tional distributions within sectors remain fixed, and the effect on the 
education-occupation matrix is estimated by assuming that the occupa- 
tional promotions and demotions of workers that are made necessary by 
the change in occupational composition are based strictly on their educa- 
tional qualifications. The premium on secondary education in the market 
sector of Tanzania is then calculated as: 

(8-8) ir r = e 4 + S a k (p'k k - p$ k ) + ^ b 4k p$ k 

where p'jk is the Kenyan proportion of workers with education / in occu- 
pation k. 

The industrialization drive decreases the share of nonmanual occupa- 
tions in the total and increases the share of unskilled and semiskilk i 
manual occupations. Bureaucratization has the opposite effects. The in- 
dustrialization policy causes negligible filtering down of secondary 
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leavers, but it depresses the proportion of primary leavers in nonmanual 
jobs by 5 percentage points and raises the proportion in the lesser jobs 
by 6 percentage points. It is for this reason that the premium on second- 
ary education, which falls from 0.640 to 0.545 as a result of educational 
expansion alone, decreases only to 0.571 when the industrialization pol- 
icy is added. The main effect of bureaucratization is to raise the propor- 
tion of secondary leavers in nonmanual jobs by 19 percentage points and 
to lower the proportion in lesser jobs by 17 points; primary leavers, by 
contrast, filter down. As a result the premium decreases only from 0.640 
to 0.609 when bureaucratization accompanies educational expansion. 
The values of T) sp implied by these simulations are -0.13 with the indus- 
trialization policy and -0.06 with bureaucratization, instead of -0.18. 

The illustrative assumptions chosen are so extreme as to be beyond the 
range of feasible policy options for Tanzania. Nevertheless, the simula- 
tions suggest that the extent of wage compression resulting from educa- 
tional expansion can be a function of the accompanying development 
strategy. Although we have found no evidence that the relative demand 
curves of Kenya and Tanzania arc different, it is possible that a country's 
relative demand curve will alter as development proceeds. 

Conclusions 

Because of their marked difference in the relative supply of workers with 
secondary education and their broad similarities in economic structure 
and level of development, suggesting similarity in relative demand, Kenya 
and Tanzania constitute a natural experiment. In this chapter we have 
made use of the natural experiment to address a number of central ques- 
tions concerning education and labor market policies in developing coun- 
tries. 

First, the governments of both countries have expressed their desire to 
compress the widely dispersed wage structures that they inherited. Our 
estimate of I),,,, the elasticity of the response of relative wages to supplies 
of secondary in relation to primary leavers, confirmed that the expansion 
of postprimary education is a means of achieving that objective. Al- 
though the responsiveness is not high [r\ s p being a third or less), the de- 
gree of compression achieved in Kenya has not been negligible. The pre- 
mium on secondary education in the market sector is about 20 percent 
lower in Kenya than in Tanzania for this reason and is also no doubt sig- 
nificantly lower than in Kenya a decade ago. 

The second question concerns the efficiency with which labor markets 
adjust to the rapid expansion of an education system. Because the wage 
sector is both relatively small and highly selective of the educated, educa- 
tional expansion produced a sharp increase in the educational attainment 
of entrants into the wage sector. Rapid and extensive labor market ad- 
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justment was required, and lags in the adjustment process may have gen- 
erated inefficiency. Particularly in Kenya, where expansion was more 
rapid, compression of the earnings structure might have gone further, 
and workers might have been more efficiently allocated to jobs, had the 
labor market been more competitive. 

Third, the analysis throws light on the central relationship between ed- 
ucation and productivity (which was more directly examined in part II) 
and on the economic criteria to be used in allocating resources to educa- 
tion. The low value of i\ s p implies a high value (3 or more) for the elastic- 
ity of substitution between the two educational levels. This finding sug- 
gests that educational expansion produces only a gradual decline in the 
productivity gain to be derived from secondary education, and it thus 
supports the rate of return approach rather than the manpower require- 
ments approach. The latter ignores the benefits, revealed in this study, 
from increasing the educational level within occupations. Nevertheless, 
the less than infinite elasticity — which reflects the filtering down of the 
educated into lesser jobs as education is expanded— implies that the rate 
of return, as conventionally estimated, can be a misleading guide in plan- 
ning educational expansion. The shortfall of the social return below the 
private return, as implied by the occupation terms in the earnings func- 
tion, and of the marginal return below the average return, as implied by 
cohort-specific filtering down, are examined in chapter 14. 

It may not be possible to generalize from this particular natural experi- 
ment, involving as it does countries in which incomes and the education 
of the labor force are among the lowest in the world. But any extension 
of the comparative approach to other countries must avoid the pitfalls 
that our analysis has uncovered. In F st Africa the conventional method 
of estimating the elasticity of substitt on yields grossly biased estimates 
because of the distorting effect that government policy has on pay. Bias 
can also arise from differences in relative demand curves, although we 
found no evidence of this in Kenya and Tanzania. If elasticities are de- 
rived from comparisons of countries with . eater differences in the struc- 
ture and icvel of income, differences in relative demand are more likely 
to be a source of bias 

Notes 

1. The base category is £ 3 • Oj (standards 5-7 x skilled manual occupation). 

2. Bowles (1969, ch. 3, and 1970) used cross-section analysis to estimate y\ sp 
= -0,08. Psacharopoulos and HincUiffe (1972), in an attempt to improve on 
Bowles, estimated T) sfi » -0.21. Fallon and Layard (1975, pp. 288-89) derived 
a cross-country estimate of v\ sp - -0.28 (although it was -1.63 when the less 
educated category was constrained to have the same elasticity with human as 
with physical capital). Dougherty (1972) used U.S. census data to obtain aggre- 
gated estimates of -0.05 to -0.30 for r\ sp for various educational categories. 
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Educational Expansion and the 
Kuznets Effect 



Economists and economic policymakers show conctrn not 
only for economic efficiency but also for equity. They would generally 
agree that greater equality would be socially beneficial if it could be 
achieved without reducing efficiency. The diverse rationales for this belief 
include the concept of the diminishing marginal utility of income and the 
notion that the welfare of an individual depends on the income of others. 
There is disagreement, however, about how to weight marginal changes 
in these components of social welfare and how to measure the tradeoff 
between efficiency and equality. Another issue concerns the magnitude 
of inequality, which is generally measured by the dispersion of individual 
or household incomes. 

In this chapter we examine the dispersion of Tie main component of 
the income of urban workers, wages from employment. So far in part 
HI we have focused on the structure of wages — for example, on the aver- 
age wage of one educational group compared with that of another. The 
dispersion of wages is a function both of the structure of wages and of 
the distribution of employees within that structure. Educational expan- 
sion can therefore have two effects on the inequality of pay. The narrow- 
ing of the wage structure, analyzed in chapters 7 and 8, is termed the 
compression effect. The changes in inequality brought about by changes 
in the educational composition of the labor force are referred to as the 
composition effect. Our natural experiment allows us to examine not 
only the dynamics of the wage structure but also the dynamics of wage 
dispersion associated with educational expansion. 

The compression effect of educational expansion always works to re- 
duce inequality; the composition effect may increase or decrease inequal- 
ity. It is therefore possible for the two effects to work against each other, 
and the net outcome is then unclear. We wish to discover how the rapid 

Note: Adapted from J. B, Knight and R. H. Sabot, u Educational Expansion and the Kuz- 
nets Effect/ 1 American Economic Review 73, no. 5 (December 1983), pp. 1132-36. 
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expansion of secondary education in Kenya and Tanzania alters the in- 
equality of pay. 

It is widely accepted that in the process of economic growth the in- 
equality of income first increases and later decreases. This view was first 
propounded by Kuzncts (1955) and was supported empirically by 
Ahluwalia (1976) and Ahluwalia, Carter, and Chenery (1979). It is also 
widely recognized that the inequality of pay is an important component 
of total income inequality; see, for instance, Blinder (1974) and Phelps 
Brown (1977). Whether the rapid expansion of education that has oc- 
curred in many countries has increased or decreased the inequality of 
pay— thereby delaying or hastening the arrival at the point beyond which 
economic growth is associated with a reduction of inequality — is relevant 
to policy. 

This chapter uses a simulation methodology that is explained in gen- 
eral terms in appendix D. We are content here to introduce the underly- 
ing concepts, leaving their specific application for later in the analysis. 
We begin by estimating a relationship between earnings and its determi- 
nants. We then use those estimates to carry out simulations to examine 
the effect of each determinant on the dispersion of earnings. 

We can, for instance, measure the relative contribution of each inde- 
pendent variable to inequality by assuming that each variable in turn has 
zero variance. In this case the counterfactual question being posed is, 
what would be the impact on inequality if the dispersion attributable to 
each determining characteristic were in turn eliminated? Or we can ex- 
amine the effect on inequality of substituting in one sample some aspect 
of a second sample — one or more coefficients or one or more values or 
distributions of the explanatory variables. For instance, what would be 
the effect on inequality if, other factors being kept equal, the gross retu-n 
to education in the second sample were applied to the first? What if the 
educational composition of the second sample were found in the first? 
By these means the effects of educational expansion can be simulated and 
decomposed. 

Educational Expansion and Inequality of Pay 
in the Manufacturing Sector 

By confining our analysis to the manufacturing sector, we can base it on 
three precisely comparable surveys of wage employees that were con- 
ducted in Tanzania in 1971 and 1980 and in Kenya in 1980. These sam- 
ples can be thought of as three points in a time series. Tanzania 1971 
has the smallest relative supply of educated workers; Kenya 1980, which 
has the highest relative supply, represents Tanzania some years hen ..We 
measure the change in wage dispersion from one survey to another and 
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estimate the relative contributions to that change of the composition and 
compression effects of educational expansion. 

The change in the educational composition of the labor force itself has 
an effect on inequality. Whether it raises or lowers inequality, other 
things being equal, depends on the relative sizes, mean wages, and wage 
dispersions of the different educational categories. It can be shown that 
in a two-group model a transfer of workers from the low-education to 
the high-education (and high-wage) group raises the variance (or log vari- 
ance) until the high-education group reaches a certain proportion of the 
total. The precise proportion depends on the differences in the means and 
the variances of the two groups. Robinson (1976, p, 438) has shown, 
for workers in the /th group, that where 

x, = mean earnings 

pi — proportion of workers 

of = variance of earnings 

/i = educated group 

/2 — uneducated group 

a 2 = variance of earnings in the population 

then inequality (as measured by a 2 ) rises to a maximum where p\ is equal 
to ph 

(9-i) pt = + 4- 

2(*i - x 2 ) 2 

This implies that p\ %Vi as 0\<al* If the variance of wages of the edu- 
cated group exceeds that of the uneducated (a] > a^), inequality reaches 
a peak after more than half of the labor force has become educated. The 
condition v\>Vi also implies that p\ is larger the smaller is the difference 
in mean wages; that is, inequality peaks later in the process of educa- 
tional expansion the lower is the premium on education, If the variance 
is higher for the uneducated group, however, this result is reversed. 

This was the basis of Kuznets's hypothesis: the transfer of people be- 
tween sectors at different income levels initially increases inequality as 
more people acquire high income but eventually reduces it as fewer low- 
income people remain. If there is more inequality in the expanding sector, 
the peaking of aggregate inequality is delayed. 

Kuznets concentrated on the composition effect at<c' did not incorpo- 
rate any resulting compression effect. Indeed, he suggested (Kuznets 
1955, p. 8) that the urban-rural income differential* with which he was 
concerned were likely to increase with economic development. But be- 
cause the competitive market prediction is that the returns to a factor 
decrease as its relative supply increases, we expect the coefficient on edu- 
cation in an earnings function to decline as education expands in relation 
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to other factors, That is, the premium on education falls as supply in- 
creases in relation to demand. Other things being equal, the narrowing 
of the educational structure of wages should reduce inequality. This re- 
sult can be formalized by differentiating the well-known identity 

(9-2) a 2 = pM + (1-pi) ai + pi(l-pi) (x x -Xi) z 

to derive 

(9-3) ~- = (a?-ai) + (l-2p,) (x x -x 2 ) 2 

op j 

♦*«-*> ft-*) g-gl 

Since 



*,>*,, «l<0 and °£>0 

dp\ dpi 

the third term, which shows the effect of educational expansion on the 
wage structure, is negative. The effect of educational expansion on in- 
equality is therefore the net outcome of two potentially countervailing ten- 
dencies, and no prediction can be made a priori about its sign. 

Owing to the expansion of educational enrollments in Tanzania and 
the faster rate of expansion at the secondary level in Kenya, our three 
samples show sharp differences in the educational attainment of the labor 
force in the manufacturing sector (table 9-1). The differences are most 
marked at the secondary (forms 1-4) level. The occupational structure 
is similar in the three samples, and since our occupational classification 
is based on skills, the composition of demand for skills is also likely to 
be similar. The resulting differences in the education-occupation matrix 

Table 9-1. Educational Level of Employees in the Manufacturing 
Seaor and Coefficients on the Education Dummy Variables 
in Simple Earnings Functions 



Educational 
level 


Tanzania 1971 


Tanzania 1980 


Kenya 1980 


Percent 


Coefficient 


Percent 


Coefficient 


Percent 


Coefficient 


E x 


24.4 


-0.236 


11.9 


-0.254 


5.1 


-0.202 


E 2 


27.6 


-0.150 


18.6 


-0.124 


12.8 


-0.176 


Ei 


36.2 


0.000 


48.7 


0.000 


46.3 


0.000 


E< 


10.2 


0.748 


16.6 


0.502 


33.3 


0.256 


Es 


1.6 


1.199 


4.2 


0.968 


2.6 


0.932 



Note: E u no education; £ 2 , primary standards 1-4; £j, primary standards 5-7; E 4 , 
forms 1-4; £ 5 , post-form 4. The distribution is the percentage of the column total. The 
base subcategory for the coefficients is primary standards 5-7; In earnings is the dependent 
variable. All the coefficients are significantly different from zero at the 5 percent level. 
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are therefore likely to be attributable to differences in the relative supply 
of educated labor, which is lowest in Tanzania 1971 and highest in Kenya 
1980. 

An earnings function that includes the educational categories among 
the independent variables and log earnings as the dependent variable 
shows high and significant gross returns to education in all three samples 
(table 94). 1 The coefficients for postprimary education (with primary 
standards 5-7 as the base subcategory) are higher in Tanzania 1971 than 
in Tanzania 1980 and are higher in Tanzania 1980 than in Kenya 1980. 
Again, the differences are most marked at the secondary (forms 1-4) 
level. This compression of the educational structure of wages as a conse- 
quence of educational expansion is consistent with the competitive mar- 
ket prediction. 

We proceed to measure the effect of educational expansion on the in- 
equality of pay and the relative contributions of the compression effect 
and the composition effect. The method is an extension of that used by 
Blinder (1974) to decompose the inequality of an income distribution; 
it is discussed in appendix D. First, we estimate an earnings function 



(9-4) W = a + 2 eft + lc f Xj + u 

where 

W = In earnings 

E, = dummy variables that represent different educational 

categories 

X ; = other independent variables 

u = an error term 

0,4, Cj = parameters 



The estimated earnings function is used to predict the h earnings of each 
individual worker (W) from his characteristics, and the inequality of pre- 
dicted earnings is then measured. 

Second, we simulate the compression effect of increasing the relative 
supply of educated labor. The wages of workers in each sample are pre- 
dicted using the education coefficients estimated for the other samf les 
instead of the actual coefficients. For instance, where the subscript K de- 
notes the Kenya 1980 sample and the subscript T the Tanzania 1980 sam- 
ple, we predict the wages of the Kenya sample using the Tanzanian educa- 
tion coefficients 

(9-5) W K = a K + X e n E iK + X c iK X iK 

Third, we simulate the composition effect of increasing relative supply. 
Instead of the actual educational composition of each sample we assume 
in turn the composition of the other samples. This involves reweighting 
the observations. For example, where a,* represents the proportion of 
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workers in each educational category E, in the Kenya 1980 sample and 
ot (T the proportion in the Tanzania 1980 sample, in applying to the Kenya 
sample the Tanzania 1980 composition, we use the set of weights ot^a,*. 
(The weighting procedure implies that the total number of observations 
is left unchanged.) In this case the simulation involves a decrease in the 
proportion of workers with secondary education and an increase in the 
proportion with primary education. The former observations are there- 
fore given a weight of less tnan unity and the latter a weight of greater 
than unity in generating the assumed distribution. 

Fourth, we combine the composition effect and its consequent com- 
pression effect in a single simulation. The inequality of the simulated 
wage distribution is measured in each case. 

The index of inequality used throughout this chapter is the variance 
of In earnings (that is, log variance). Other indexes that were calculated 
include the Gini coefficient, the Theil measure, the Atkinson measure, 
and the coefficient of variation of the wage. The pattern of results, how- 
ever, is not sensitive to the choice of index, and the log variance is chosen 
as representative because of its use in the theory developed above. 

The results of the first exercise, based on equation 9-4, indicate that 
the inequality of predicted wages is greatest in Tanzania 1971 and least 
in Kenya 1980: the log variances for the three samples are 0.230, 0.128, 
and 0.097. Inequality is less the greater the relative supply of educated 
labor. But to what extent are these differences attributable to the com- 
pression effect, to the composition effect, and to differences in the sam- 
ples that are not related to education? 

The results of the second exercise are shown in figure 9-1. The 
unsimulated but predicted log variances for the three samples are circled 
in each panel. A line connecting points in panel A indicates the effect 
on the log variance for one sample when the education coefficients are 
altered to those estimated for the other samples. The line marked 771, 
for instance, indicates the log variance when the education coefficients 
of the lanzania 1971, Tanzania 1980, and Kenya 1980 samples are ap- 
plied in turn to the Tanzania 1971 function. As expected, all lines in panel 
A slope downward; the decline in the premium on education, considered 
in isolation, consistently reduces inequality. 

The connecting lines in panel B show the effect of altering the educa- 
tional composition of a sample while the coefficients on education remain 
unchanged. The line labeled T7J, for instance, shows how inequality var- 
ies as the educational compositions of the Tanzania 1980 and Kenya 
1980 samples are applied to the Tanzania 1971 earnings function and 
sample. In all but one of the six cases inequality rises with the simulated 
expansion of education. 

Panel C shows the effect on the inequality of wages in each sample 
of simulating both the educational composition and the accompanying 
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education coefficients of another sample. The vertical distance between 
points with the same coordinate on the horizontal axis represents the 
differences in inequality among the samples that are attributable to dif- 
ferences in noneducational characteristics and coefficients. But these 
differences are irrelevant to the analysis; it is the shape of each line 
that is important. In Tanzania educational expansion and the consequent 
compression of the educational wage structure cancel each other out; the 
log variance rises very slightly in two cases and falls very slightly in 
the other. The move from the educational composition and education coef- 
ficients for Tanzania 1980 to those for Kenya 1980 reduces inequality in 
every case. 

There remains a puzzle. In the two-group case we argued that if the 
variance of wages for the educated exceeds the variance for the unedu- 
cated, the variance of the sample peaks when the proportion of workers 
in the educated group exceeds one-half and that this proportion is greater 
the smaller is the difference in group mean wages. Pane! B, however, sug- 
gests the reverse. When the educational compositions for Tanzania 1980 
and Kenya 1980 are compared, inequality actually falls when the simula- 
tion is conducted on the Kenyan earnings function — that is, the one for 
which educational wage differences are smallest. But there is not neces- 
sarily any inconsistency here. First, it may not be true that the inequality 
of earnings of the more educated is greater than that of the less educated. 
Second, the empirical analysis involves five educational categories, 
whereas the theoretical prediction is based on two. 

In fact, there is a monotonically increasing relationship between the 
log variance of earnings and educational level in both Kenya 1980 and 
Tanzania 1980, and when each sample is divided into two educational 



Table 9-2. The Composition Effect in the Two-Group Case; Parameters 
for the Estimation of Peak Inequality and Simulations of Inequality 



Parameter 


Tanzania 1971 


Tanzania 19X0 


Kenya 1980 


"i 


0.467 


0.367 


0.363 


<ri 


0.187 


0.154 


0.240 


*i 


6.709 


7.043 


6.852 


*2 


5.570 


6.389 


6.597 


P\ 


0.120 


0.201 


0.359 




0.608 


0.748 


1.446 




1.255 


0.469 


0.141 




0.064 


0.074 


0.082 




0.084 


0.110 


0.141 



Note: The variable p\ is obtained from equation 9-1, and RcrVty, is obtained from 
equation 9-3 in the absence of compression effects. The inequality of predicted wages, used 
in the simulations tj^ m and oV. vm is much less thai, actual inequality because the predictive 
^ et»>-"ion distinguishes only two educational categories. 
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Figure 9-1. The Effects of Educational Expansion on Wage Dispersion in the Manufacturing Sector 




Educational Expansion and the Kuznets Effect 18S 

categories instead of five, the log variance of earnings of the educated 
(those with postprimary schooling) again exceeds that of the uneducated 
(those with primary or no schooling) in each case. Table 9-2 reproduces 
for the Kenya 1980 and Tanzania 1980 two-group earnings function the 
simulation analysis conducted in panel B of figure 9-1; that is, it indicates 
the effect on inequality of vatying educational composition so as to equal 
that in the other two samples. For both functions an increase in the pro- 
portion of educated workers in the tc'al (row pi in the table) raises the 
log variance of predicted wages (shown in rows ct^ 80 and a^ 0 , where 
the subscripts indicate the earnings function being used). It is no longer 
the case that inequality declines when educational composition is 
changed from that of Tanzania 1980 to that of Kenya 1980 using the 
Kenyan earnings function. These results are to be expected because the 
actual value of pi in the two-group case falls well short of the proportion 
that yields peak inequality in each sample (row pf). Indeed, in the case 
of the Kenyan earnings function the difference in log means is so small 
in relation to the difference in log variances that the peak is never reached 
(pi > 1). Thus the flatter slope of the curve based on the Kenyan sample 
(row da z /dpi) does not indicate that the peak is near. 

The implications of this exercise are twofold. First, our evidence and 
method do not contradict the predictions of the two-group model. Sec- 
ond, the predictions of the two-group model do not necessarily carry over 
into the more realistic multigroup case. 

Educational Expansion and Inequality of Pay 
in the Wage Sector 

The manufacturing sector is unrepresentative— first, because manual oc- 
cupations are more important than in the wage sector as a whole and 
more filtering down has occurred in manufacturing, and, second, because 
the sector has been relatively unaffected by public sector pay policies. Do 
our results for manufacturing tarry over to the wage sector as a whole? 
The estimates of r\ sp for the wage sector in chapter 8 imply a significant 
compression of the educational structure of wages in response to an in- 
crease in the relative supply of secondary leavers. A compression of the 
wage structure does not, however, necessarily imply a corresponding re- 
duction in wage dispersion. We therefore repeat the exercise carried out 
above. 

A simulation analysis is conducted using an earnings function that cor- 
responds to equation 7-5: 

< 9 " 6 > W = f(E h J h E r J h X) 

As before, the wage of each worker is predicted from the estimated 
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Figure 9-2. The Effects of Educational Expansion on Wage Dispersion in the Wage Sector 
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equation and his set ot characteristics, and the variance ot In predicted 
earnings is then measured. When we consider the wage sector as a whole, 
we cannot ignore the complicating effects of pay policy in Tanzania. In 
both countries, therefore, the coefficients on the /, and Jr E, terms are 
set equal to zero; that is, we analyze the market sector. 

The compression effect of increasing relative supply from the Tan- 
zanian to the Kenyan level is simulated by substituting the coefficient 
on E 4 from the Kenyan equation intojhe Tanzanian predictor equation. 
The predicted value of In earnings (W) of each secondary leaver is re- 
duced by the amount e^ K - <.» 4T , where <? 4 is the coefficient on E 4 , with 
as the base category. The composition effect of increasing the relative 
supply of secondary leavers is simulated by assuming the primary and 
secondary educational compositions of the Kenyan sample instead of the 
actual Tanzanian compositions. Again, in applying the Kenyan composi- 
tion to the Tanzanian sample we use the set of weights a^/ayr, where 
a ; represents the proportion of workers in each educational category. In 
this case the simulation involves an increase in the proportion of workers 
with secondary education and a decrease in the proportion with primary 
education. We then combine the compression and composition effects in 
a single simulation. 

Panels A, B, anu C of figure 9-2 show the compression effect, the com- 
position effect, and their combined effect. The vertical axis measures in- 
equality, and the horizontal axis indicates whether standardization is on 
the basis of the Kenyan or the Tanzanian value of £ 4 , of a, or of e 4 and 
a. The points K and T indicate predicted inequality in the absence of pay 
policy. In panel A, Ke^r and Te* K denote that in addition the coefficient 
on E 4 (e 4 r> or e^ K ) has been substituted from the other country. The com- 
pression effect of educational expansion has the expected negative sign 
in both cases. Kcl t and Ta K in panel B show the composition effect; in- 
equality declines slightly with educational expansion in both cases. The 
combined effect (prmel C) is therefore to reduce inequality, primarily be- 
cause of the compression effect. 

It is notable in panel C that whereas educational expansion by itself 
reduces inequality (7*4jc«jc ~ T = 0.224 - 0.271 < 0), predicted in- 
equality in the market sector in Kenya is actually higher than in Tanzania 
(K - T ~ 0.281 - 0.271 > 0). The residual component of the difference 
between the countries— inequality that arises from other causes, such as 
a more unequal distribution of determining characteristics — works against 
Kenya (K Te 4K ct K =» 0.281 - 0.224 > 0). Nevertheless, we have shown 
that education policy over the feasible range can have an important influ- 
ence not only on the educational structure but also on the interpersonal 
inequality of wages. 
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A comparison of figures 9-1 and 9-2 suggests one similarity and two 
differences between the manufacturing sector and the wage sector as a 
whole. In Kenya and Tanzania in 1980 the size of the compression effect 
is roughly the same for the tw J sectors. The predicted log variance, how- 
even is greater in both countries for the wage seer * ^n for the manufac- 
turing sector. This may be attributable in part to dn.aences in the specifi- 
cations of the equation, but the main reason is likely to lie in the different 
characteristics of the two groups of employees. The manufacturing sector 
contains a more homogeneous labor force, owing to the greater propor- 
tion of manual jobs. In the manufacturing sector the effect of moving 
from the Tanzania 1980 to the Kenya 1980 educational composition is 
positive in one case and negative the other, whereas in the wage sector 
this composition effect is unambiguously negative. The difference may 
reflect the higher proportion of educated workers in the wage sector than 
in the manufacturing sector. The higher proportion means that the hump 
of the inverse-U-shaped relationship implied by equation 9-1 is more 
likely to have been passed in the wage sector as a whole. 

Conclusions 

Is educational expansion an effective tool for reducing the inequality of 
pay, or should governments that seek to reduce inequality among wage 
earners rely on direct labor market intervention to achieve this objective? 
Our results, both for the manufacturing sector and for the wage sector 
as a whole after the influence of pay policy has been eliminated, suggest 
that educational expansion can indeed be an effective means of reducing 
inequality, even without direct government intervention in the labor mar- 
ket. In our East African example, even when the compression and compo- 
sition effects of educational expansion on inequality work in opposite di- 
rections, the equalizing influence of the compression effect predominates. 

As expected, the Kenyan pay policy makes little difference to inequality 
of pay; it reduces the variance of In wages by only 0.016 to 0.265. This 
result contrasts with the effects of pay policy in Tanzania, where the index 
is 0.271 without pay policy but 0.197 with it. The reduction in inequality 
attributable to pay policy (0,074) is somewhat greater than the reduction 
achieved by the simulated introduction of the Kenyan policy (0.047). Edu- 
cational expansion and pay policy in Tanzania could have equalizing ef- 
fects that are of roughly the same order of magnitude. A judgment on 
which policy is better must therefore depend on their other benefits and 



The Kuznets effect has normally been discussed in relation to the trans- 
fer of population from low-income rural areas to high-income urban 
areas. Such a transfer is not expected to narrow the income gap, either 
because of labor market imperfections or because the accumulation of 



costs. 
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huma 1 and nonhuman capital in the urban areas tends to widen the gap. 
We have shown, however, that the expansion of \e supply of educated 
labor in relation to the demand has a powerful compressing effect on the 
intraurban educational structure of wages. The composition effect of ed- 
ucational expansion can indeed raise intraurban inequality, but the com- 
pression effec* outweighs it. Thus relative educational expansion reduces 
inequality, . since this process occurs within the relatively expanding 
high-income urban sector, it accelerates arrival at the point beyond which 
economic growth is associated with a reduction in overall inequality. 

Note 

1. The other independent variables are years of wage employment experience 
and its square and dummy variables that represent race, sex, employment status, 
and formal training. 
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Education Policy and 
Intergenerational Mobility 



Economic inequality has several dimensions: inequality among indi- 
'wduals at any one time; inequality in the lifetime income of individuals; 
and inequality of opportunity, which perpetuates inequality from one 
generation to another. Even if current or lifetime income is unequally dis- 
tributed there may be perfect intergenerational mobility; in other words, 
the probability that a member of the next generation will be at a particu- 
lar position in the distribution of income may be independent of family 
background. Jencks and others (1972) take the extreme view that family 
background has little impact on economic success. But in Kenya and Tan- 
zania the concern has been that economic development might transform 
relatively egalitarian tribal communities into a sociocconomically strati- 
fied society in which educated elites would perpetuate themselves from 
one generation to the next. 

In part III we snowed that educational expansion can have a powerful 
effect on the distribution of current incomes. In this part we examine the 
effect of educational expansion on the distribution of educational op- 
portunities and then on intergenerational mobility. Many studies have 
documented the relationship between socioeconomic background and 
differential educational attainment (see, for example, oecd 1971 and 
Coleman and others 1966 for developed countries and Behrman and 
Wo!^ 1984a, 1984b, and Birdsall 1985 for developing countries). Few, 
however, have examined the effect of educational expansion on this rela- 
tionship. 

Although it is equalization of opportunities rather than of outcomes 
that is considered the hallmark of a just society (see Meade 1976), inter- 
generational mobility is desirable for reasons of efficiency as well as of 
equity. If position in the economic hierarchy is determined by non- 
meritocratic critera that favor children from particular family back- 
grounds, resources will be allocated inefficiently. The accepted view is 
that the distribution of education significantly influences the distribution 
of economic opportunities; in the words of Horace Mann, "education 
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is the great equalizer. " This beneficent view of education as a vehicle for 
soriaj mobility has been challenged (see Bhagwati 1973 and Bowles 
1972, 1973). It may be that when educational opportunities for children 
from less privileged backgrounds are increased, children from more privi- 
leged backgrounds acquire still higher levels of education and thereby 
maintain their relative position in the socioeconomic hierarchy. 

Our analysis is principally quantitative. We assess econometrically the 
proposition that children from privileged backgrounds tend to monopo- 
lize a small school system and that educational expansion disproportion- 
ately benefits children from less privileged backgrounds. We then exam- 
ine the argument that inequality of access can be reduced without 
expansion because the relationship between family background and ac- 
cess can be altered even within a small system by using more meritocratic 
selection criteria. We also examine the relationship between the distribu- 
tion of secondary schooling and intergenerational mobility. Finally we 
assess whether greater equality in the distribution of places in the middle 
tier of a school system increases or decreases equality in the distribution 
of places at the level above. Again, our analysis exploits the natural ex- 
periment in East Africa. 

A Model of the Expansion and Distribution of Education 

In this section we examine the effects of family background on the distri- 
bution of school places in unconstrained educational systems and in con- 
strained meritocratic systems. We then explore the consequences of ex- 
pansion for distribution in both types of system, 

Education and Family Background in an Unconstrained System 

If education is regarded as an investment, an individual (or his family 
on his behalf) will seek education if the perceived present value (/ J V,) of 
his net benefits is positive (see Becker 1975). His demand function (D,) 
for a given level of schooling (s/) is therefore 

(10-1) D iSt - 1 if PV i$i >0 

tit*, ~ 0 otherwise 

and the aggregate demand function is 

(10-2) D St = lD iSt 

The present value of attending level s, for the individual equals dis- 
counted lifetime benefits less costs. Since we ignore the nonpecuniary 
benefits of education, benefits are measured by earnings, which are as- 
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sumed to be a function of the individual's stock of human capital, Q. 
Therefore the benefits from lower secondary education, $ u depend on 
H* , the increment to the stock of human capital acquired in school dur- 
ing the course of S\, The determinants of H ISl are shov • in the educa- 
tional production function; 1 

(10-3) H„, = F(R„ /*,, Q v Q kl ) 

The increase (H $l ) in the stock of human capital— and, consequently, 
in earnings — brought about by education at level s\ depends positively 
on four factors: Q 5I , the quality of S\ education; C 5| , the amount of 
human capital acquired both in and out of school before J S| , the 
amount of human capital acquired out of school during the period of si; 3 
and R, native ability. 

There are several ways in which the educational level of parents can 
influence the demand for education for their children and thus the com- 
position of enrollment. Educated parents are likely to make larger out- 
of-school human capital investments in their children (see Becker 1972 
and Leibowitz 1973). Such investments may be costless for the educated; 
skills may be transferred from parent to child in the course of daily inter- 
action without conscious effort or diversion of time from other activities. 
By contrast, such transfer of skills may be beyond the power of unedu- 
cated parents or available only in the market at a price. Moreover, the 
educated live in areas in which the quality of schooling is above average, 
and educated parents may have higher natural ability, which their chil- 
dren inherit. The benefits of schooling for children of the educated arc 
likely to be higher because of the contributions that out-of-school in- 
vestments, school quality, and ability make to value added ptr year of 
schooling. 

On the cost side, educated parents generally earn more. They are there- 
fore better able to finance schooling from income or wealth and, given 
capital market imperfections, can borrow more easily and at a lower in- 
terest rate. The educated tend to live and work in urban areas, where 
the costs of transport to school arc lower. Because of the relative lack 
of employment opportunities for children in urban areas and the greater 
social stigma attached to child labor there, the opportunity cost of educa- 
tion may be lower for the children of the educated. 

The higher benefits and lower costs of education for children of edu- 
cated parents imply that, other things being equal, 

where a bar indicates a mean value and f c nnd f u indicate educated and 
uneducated parents, respectively. Figure 10-1, panel A, shows the distri- 
butions of the two groups of children according to present value of lower 



Figure 10-1. Demand for and Access to Lower Secondary Education 
(si)> by Family Background 

A. The Distribution of Present Value of Lower Secondary Education 
in an Unconstrained System 

Frequency 




B. The Distribution of Human Capital Acquired Prior 

to Lower Secondary Education in a Constrained Meritocratic System 

Frequency 




C. The Distribution of Lower Secondary Enrollment in an Expanding 
System 

Probability of enrollment in s\ 
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secondary education (PV I4| ), on the assumption that the children of edu- 
cated parents constitute the smaller group. The distribution by present 
value for children of educated parents is to the right of that for children 
of uneducated parents, for the reasons noted above. Point a on the hori- 
zontal axis signifies a present value for S\ schooling of 0; that is, it demar- 
cates those who demand S\ schooling from those who do not. The 
proportion of children for whom the present value of S\ schooling is 
positive is higher for the children of the educated than for the children 
of the uneducated. Where market forces determine the quantity and 
distribution of education, the children of the educated are thus at an 
advantage. 

Enrollment and Family Background 
in a Constrained Meritocratic System 

In a freely competitive market for education the equilibrium condition 
is that demand is exactly satisfied; that is, 

(10-4) P iSf - D l5j 

where P l4/ is the probability (with value 0 or 1) that the individual will 
attend educational level ;. The aggregate probability of (that is, propor- 
tion in) enrollment for the relevant age group (with N Sf members) is 

(10-5) ^ ^iPis, _ 

If school places are ration o. some individuals for whom D (J/ = 1 will 
nevertheless not attend school/ In this case the individual's probability 
of enrollment will depend on his probability of acceptance (7T, $/ ) as well 
as on his demand. 

(10-6) P i$i - it is p i$i 

The aggregate probability of enrollment is then the product of aggre- 
gate demand and the probability of acceptance :* 

(10-7) P s = fas, Pis) 

Us, 

The probability of acceptance depends on the rationing system. We 
define the system as meritocratic if *tt i$1 depends simply and positively 
on the human capital that the individual possesses before s\ — that is, on 
C,, 0 . We refer to this accumulated human capital as achievement. In that 
case, 
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(10-8) iT|. 



= 1 if E $l £ aiD $l 



= 0 otherwise 



where 




= the number of S\ places to be filled 



= the percentile (ordered from the top) of the 
distribution of human capital of S\ leavers 
with D ISl = 1 in which individual i is found 



For instance, if there is one S\ place available for every ten applicants 
(£ S| ID $X = 0.1), the probability of promotion to S\ is unity for students 
in the top 10 percent of the distribution (a, ^ 0.1) and zero for those 
for whom tf, > 0.1. 

Under a meritocratic selection criterion, whether probabilities of en- 
rollment differ by family background depends on whether the distribu- 
tions by achievement of the two groups differ. In figure 10-1, panel B, 
the horizontal axis is human capital acquired prior to secondary school 
(C,5 W ). If the distribution by achievement of the children of the educated 
is located to the right of that of the children of the uneducated, the proba- 
bility of acceptance will be greater for the former than for the latter. ir Sl ^ 
> tt 5| ^. Point a now signifies the achievement level necessary to ensure 
acceptance. The proportion of s 0 leavers with C, $0 > W is higher among 
children of educated parents. For this to occur, it is sufficient that edu- 
cated parents provide more out-of-school human capital for their chil- 
dren than do uneducated parents or that they send their children to better 
schools. The conclusion would be strengthened if the children of edu- 
cated parents also inherited a higher average natural ability. 

Educational Expansion at One Educational Level 
and Its Effects on Distribution 

Assume that in both unconstrained and constrained meritocratic 
school systems the probability of attending S\ is greater for children of 
educated parents than for children of uneducated parents, for the reasons 
enumerated above. What consequences does expansion of the aggregate 
enrollment ratio at educational level S\ have for the distribution of S\ 
places by family background? Our measure of the inequality of access 
to s\ is the difference between the proportions of each group rolled 
in si, that is, P Sxft - P S]fu . 

An increase in school places in a constrained meritocratic system is 
equivalent to reducing the achievement level required for acceptance into 
S\ — that is, point a in panel B is moved to the left. If the original size 
of the system was small, the distributional effect need not be egalitarian. 
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As P S) is expanded from a small base, the distribution of places in Si is 
likely to pass through various phases (panel C); inequality first increases 
(phase I), then decreases (phase II), and finally becomes constant (phase 
III). The positions and slopes of the curves in panel C are derived from 
the distributions in panel B; thus the slopes of the curves in panel C are 
steepest at the modes of the distributions in panel B. The inequality of 
access is the vertical distance between the curves in panel C 

At first, as expansion occurs, more children of the educated than of 
the uneducated are admitted and the probability of enrollment rises more 
steeply for children of educated parents than for children of uneducated 
parents. That is, P $i f r - P S) f M increases; inequality of educational opportu- 
nity is exacerbated. To the left of the point at which the curves in panels 
A and B cross, more children of uneducated than of educated parents 
are aided by further expansion, but inequality continues to increase be- 
cause the educated group is smaller than the uneducated group. At point 
c the slopes of the two curves in panel C are the same and inequality 
is at a maximum. To the left of point c the probability of schooling for 
children of uneducated parents increases more than for children of edu- 
cated parents, and hence inequality begins to decrease. Phase II ends at 
point d y which corresponds to PV,*, = 0. Beyond point d (phase HI), no 
further expansion in the number of places available would increase en- 
rollment unless measures were also taken to increase the demand for S\ 
education (D« j/m ), which in this model is held constant. Inequality of ac- 
cess to s\ thus does not change. 

The distribution of S\ places is likely to pass through the same three 
phases if an unconstrained system expands owing to, for example, an in- 
crease in government subsidies. The pattern might differ if expansion 
were the result of a policy of subsidies that specifically benefited children 
from deprived backgrounds. The effect of expansion can be seen by shift- 
ing the distributions of PV 5 t to the right in panel A. The same logic ap- 
plies as when point a was moved to the left. 

Socioeconomic Background and Educational Attainment 

The model predicts a positive relationship between socioeconomic back- 
ground and educational attainment. Table 10-1 shows a strong correla- 
tion in both countries between father's education and the level of educa- 
tion achieved by the employee; as father's education increases so does 
the percentage of children attaining high levels of education. For ex- 
ample, in Kenya 36 percent of the employees whose fathers had no educa- 
tion received secondary or higher education, whereas for those whose fa- 
thers had primary education the corresponding figure is 66 percent and 
for those whose fathers had secondary or higher education it is 84 per- 
cent. These percentages can be seen as roughly indicating the probability, 
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Table 10-1, Education of Employees, by Father's Education 
(percent) 



Father's education 



Own education 




Kenya 






Tanzania 


None 


Primary 


Postprimary 


None 


Primary 


Postprimary 


None 


12 


0 


0 


20 


3 


1 


Standards 1-6 


22 


10 


3 


31 


12 


1 


Standards 7-8 


30 


24 


13 


28 


39 


11 


Forms 1-4 


33 


50 


20 


14 


33 


60 


Post-form 4 


3 


16 


64 


7 


13 


27 


Number of cases 


1,015 


591 


154 


77 


799 


140 



given the education of the father, of getting at least to secondary school. 
Clearly, for children from well-educated family backgrounds the proba- 
bility is high. This means that the children of fathers with less than 
secondary education are competing for the secondary places that remain 
after the children of fathers with secondary education have, in effect, 
claimed their places. It suggests, in accordance with our model, that the 
size of the secondary system, and hence the size of the residual, is a crucial 
determinant of the probability that children from less privileged family 
backgrounds will go to secondary school. 

Table 10-2 shows that there is a strong positive relationship between 
the educational level of either parent and the years of education of the 
employee. The latter is calculated from level of education attained and 
is not increased by repetition of classes. In both countries increasing ei- 
ther parent's education from none to primary, while the other parent's 
education is held constant at none, raises the mean length of education 
of the employee by more than two years. Similarly, raising the education 
of either parent from primary to secondary and higher, while the educa- 
tion of the other parent is held at the primary level, raises the mean length 
of education of the employee by a year and a half. Interaction effects 
are captured along the diagonals, which show the beneficial effect of in- 
creasing both parents' education. The difference between the socio- 
economic extremes of both parents with no education and both with 
postprimary education is high, about six years of education for the 
employee. 

The effect of mothers' education, independent of fathers' education, 
on the education of children has already been noted. But in practice 
mothers' education is not independent. People tend to engage in assorta- 
tive mating — to choose marriage partners with socioeconomic character- 
istics similar to their own. Clearly, access to secondary school and, mo»*e 
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Table 10-2, Employees' Mean Years of Educatic t } by Mother's 
and Father's Education 



Mother's education 



Father's education 




Kenya 






Tanzania 


None 


Primary 


Postprimary 


None 


Primary 


Postprimary 


None 


6.9 


9.3 




5.8 


8.1 






(959) 


(45) 




(736) 


(30) 




Primary 


9.0 


10.5 


12.0 


8.3 


9.5 


11.9 




(317) 


(258) 


(6) 


(438) 


(345) 


(9) 


Postprimary 


11.0 


12.0 


13.1 


8.9 


11.8 


11.7 




(55) 


(65) 


(24) 


(31) 


(98) 


(ID 



♦ . , Zero or insignificant. 

Note: Figures in parentheses are numbers of cases. 



generally, the degree of inequality in the distribution of educational op- 
portunity by socioeconomic background will be strongly affected by the 
propensity of individuals to marry their educational peers. 

Let us assume that the adult population is divided into two groups, 
the educated (E) and the uneducated (l/), and that males and females are 
divided equally between them. If children with two V parents have a zero 
probability of obtaining secondary education, children with one E parent 
a 0.5 probability, and children with two £ parents a probability of 1, 
the distribution of secondary educational opportunities for the children 
will depend on the mating behavior of their parents. The probabilities 
are as follows. 

• Perfectly assortative mating. All the Es marry Es and all the Us 
marry t/s. The children of uneducated parents have a probability 
of 0 of receiving secondary education, and the children of educated 
parents have a probability of 1 of receiving secondary education. 

• Antiassortative mating. The Es marry Us and, since all children 
have one parent with education, they all have a probability of 0.5 
of receiving secondary education. 

• Random mating. Half oi the U males marry V females and half 
marry E females. Similarly, half of the E males marry U females 
and half marry E females. The probabilities that the children will 
receive secondary education are as follows: 0 for the 25 percent 
whose parents have no education, 1 for the 25 percent with two 
educated parents, and 0.5 for the 50 percent with one educated 
parent. 
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This example shows that inequality in the distribution of educational 
opportunity in the next generation will be greatest if mating is perfectly 
assortative. The distribution will be less unequal if mating is random and 
most equal if mating is antiassortative, 

In fact, the survey evidence suggests that mating behavior falls some- 
where between perfectly assortative and random. In the Kenyan sample 
95 percent of fathers who had no education had wives with no education; 
54 percent of fathers with primary education and 37 percent of those 
with postprimary education had wives with no education. In Tanzania 
the percentages were similar. Perfectly assortative mating is in any case 
not possible because there are fewer educated women than educated men. 
The picture is more dramatic when we consider the mothers of respon- 
dents. In Kenya nearly 90 percent of the small pool (23 percent of the 
total) of women with at least primary education were married to men 
with at least primary education; the tendency is no weaker in Tanzania. 
Thus assortative mating was constrained in the past by the limited educa- 
tional opportunities for girls. Greater sexual equality in access to educa- 
tion and the advantages of having educated parents mean that the pro- 
pensity of the educated to marry among themselves will reinforce the 
unequal distribution of educational opportunity in the next generation. 

These simple cro^-tabulations suggest a relationship between the edu- 
cation of a worker and that of his parents. They are not conclusive, how- 
ever, because they do not isolate the influence of parental education 
while other determinants of educational attainment are held constant. 
For ; ^*uice, a young worker with young parents is likely to have more 
edu on than an older worker, and his parents are likely to have more 
education than those of an older worker. Thus the relationship might be 
simply a result of the expansion of the education system and not of any 
independent effect of parents' education on the educational attainment 
of their children. To isolate this independent effect, multivariate analysis 
is necessary. The probit functions that we estimate measure the indepen- 
dent effects of a variety of determinants of educational attainment and 
show how the relationship between family background and educational 
attainment has changed from one cohort of workers to the next. We are 
therefore able to examine the effects of educational expansion on the dis- 
tribution of educational opportunities. 

The Expansion and Distribution of Primary Education 

In both Kenya and Tanzania the primary school system can be character- 
ized as nonmeritocratic, in that access is not determined by cognitive 
achievement or natural ability, and unconstrained, in that before the gov- 
ernment commitment to universal primary education there were no legal 
prohibitions on local or private initiatives and regulation was not oner- 
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ous. Thus the model predicts, for the various reasons enumerated, that 
the present value of primary education (PVJ f and hence the demand for 
primary schooling and the probability of completing it, will vary posi- 
tively with the educational level of parents in both countries. A second 
set of predictions concerns the effect of educational expansion on the dis- 
tribution of primary schooling. Since both Kenya and Tanzania are ap- 
proaching universal primary education, we would expect them to be in 
phase II of their expansion, and the model predicts that the probabilities 
have become more equal in both countries. 

The probit function that we estimate measures the impact of family 
background on the probability of completing primary school and thus 
provides a test of our first prediction. It also measures the interaction be- 
tween increases in the aggregate enrollment rate and the educat ,nal level 
of parents and so tests our second prediction. Table 10-3 presents maxi- 
mum likelihood estimates of the parameters in the following reduced 
form equation: 

(10-9) Ptx>b(Y = 1) - *(X'P) 

where Y is a dichotomous variable that takes the value 1 where the 
individual completed primary school or higher and 0 otherwise, X is a 
vector of exogenous variables, and <t>(X'p) is the cumulative unit normal 
distribution function. Note that the coefficients p do not represent the 
marginal change in the probability associated with each of the inde- 
pendent variables, as is the case with the simple linear probability 
model. 

The exogenous variables are: 

f ; = a set of four dummy variables thnt signify the educa- 
tional level of the individual's parents. In the base 
subcategory (F\) both parents are uneducated; Fx 
signifies one parent with no education and one with 
primary education; signifies both parents with 
primary education or one parent with secondary edu- 
cation or higher and one with no education; and F 4 
signifies one parent with primary education and one 
parent with secondary education or higher or both 
parents with secondary education or higher. 

P 5n = the aggregate enrollment rate in standard 7 (or, be- 
fore 1966, 8) when the individual w? 13 years old, 
as measured by the proportion of all 13-year-olds en- 
rolled in standard 7 (or, before 1966, 8) in the year 
when the individual was 13. 

p jtf . p f = a set of interaction variables/' 

B = a dummy variable that takes the value 1 if the individ- 
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Table 10-3. Probit Functions and Predicted Probabilities for Completion of Primary School, by Family Background 



Item 


Mean 






Year 




Predicted probability 




(V 


(2) 


ft 






F< 


Kenya (1,689 cases) 


















p m 




0 014* ** 
\J»\J 1 *t 


n ni4* * * 


I70U 


n cn 
U.jU 


0.69 


0.87 


l.U 


Fi 


0.214 


0.412*** 


0.388*** 


1961 


0.51 


0.72 


0.88 


l.O 


F 3 


0.164 


0.954**' 


1.034*** 


1965 


0.79 


0.89 


0.95 


l.O 


Fa 


0.046 


1.589"** 


12.157 


1970 


0.82 


0.91 


0.96 


0.99 


B 


0.035 


0.323 


0.319 


1975 


0.84 


0.92 


0.97 


0.90 


T 


0.027 


0.147 


0.097 


Average 


0.69 


0.82 


0.92 


l.O 








0.001 










P t0 F 3 






-0.002 












Ps 9 F* 






-0.178 












Constant 




0.021 


0.013 
















264.7 


268.9 

















Probit 


coefficient 






Predicted probability 




Item 


Mean 


(1) 


(2) 


Year 


p. 


h 


h 


R. 


Tanzania (1,602 cases) 


















n 


10.838 


0.047*** 


0.057*** 


I960' 


0.31 


0.69 


0,80 


0.94 


c 
ri 


0.256 


0.769*** 


1.031*** 


1961 


0.35 


U./U 


U.oZ 


0.94 


^3 


0.199 


1.257*** 


1.342*** 


1965 


0.50 


0.77 


0.89 


0.96 




0.045 


1.798*** 


2.075*** 


1970 


0.73 


0.85 


0.96 


0.98 


B 


0.051 




UtJJl 


1Q7S 


n qi 

\)»yj 


0.93 


0.99 


n qq 

0.99 


T 


0.024 


0.856** 


0.840** 
-0.028** 


Average 


0.50 


0.77 


0.89 


0.96 








-0.010 


















-0.028 












Constant 




-0.521*** 


-0.602** 












x 2 




454.5 


463.6 













— Not applicable. 



* Significant at the 10 percent level. 
** Significant at the 5 percent level. 
***Significant at the t percent level. 

Note: P, 0 , probability of completing primary school; V 1% one parent with no education and one with primary; F 3 , both parents with primary or one with 
secondary or higher and one with none; F 4 , one parent with primary and one with secondary or higher or both with secondary or higher; 0, urban birth; 
T h non-African race. Column numbers identify different equation specifications. 

a. The category I960 includes all respondents who were 13 in 1960 or in prior year. The probabilities can be interpreted as weighted averages for all years 
prior to 1961. 
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ual was born in an urban area and 0 if the individual 
was born in a rural area 
T = a dummy variable that takes the value 1 if the individ- 
ual is non-African and 0 if the individual is African. 

Table 10-3 also presents the probabilities of completing primary school 
predicted by the estimated functions for the four family background 
groups. 7 

The first prediction of the model is clearly borne out: in both countries 
the coefficients on the family background variables increase monotoni- 
cally with the educational level of the parents and in column 1 are all 
significant at the 1 percent level. Five of six are significant at that level 
in column 2. The average predicted probability of completing primary 
school rises from 0.69 in Kenya and 0.50 in Tanzania for children with 
uneducated parents (F\) to 1.0 in Kenya and 0.96 in Tanzania for chil- 
dren with at least one parent with secondary education (F4). 

The second prediction is also confirmed: for children of parents with 
secondary education the predicted probability of completing primary 
school remains constant at or near unity throughout the period under 
consideration, whereas for children of uneducated parents the probabil- 
ity rises markedly. For children of uneducated parents the predicted 
probability of attendance prior to 1961 was 0.50 in Kenya and 0.31 in 
Tanzania. The probability rises to 0.84 in Kenya and 0.93 in Tanzania 
in 1975. As the model led us to expect for an education system in phase 
II, in both countries expansion of primary schooling more than propor- 
tionately benefited the children of those who are relatively low in the so- 
cioeconomic hierarchy. 

The Expansion and Distribution 
of Lower Secondary Education 

Kenya's lower secondary system has expanded faster than Tanzania's and 
is much larger. The lower secondary system in Tanzania is the more 
meritocratic of the two in the sense that ability to pay determines access 
in a smaller proportion of cases. In both countries performance on the 
primary-leaving examination is the main determinant of access to gov- 
ernment secondary schools, whereas ability to pay is the main determi- 
nant of access to private schools. In 1976, 71 percent of form 1 students 
were enrolled in private schools in Kenya; in Tanzania the comparable 
figure was 40 percent. Our surveys indicate that in both countries nearly 
all primary leavers wanted at the time to continue. Inability to pay school 
fees was the main reason given for not attending secondary school in 
Kenya, while in Tanzania insufficiently high grades was the main reason. 
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In Tanzania there has been a marked change in the importance of the 
reasons for not continuing beyond primary school; financial reasons have 
become less important and failure in exams more important. 

Has meritocratic selection proved an effective substitute for educa- 
tional expansion as a means of reducing inequality in the distribution of 
schooling? Or has neither expansion nor greater meritocracy reduced in- 
equality? 

Table 10-4 presents estimates of lower secondary probit functions for 
the whole sample and the predicted probabilities of attending forms 1-4 
by family background. The only differences in specification between 
these functions and those in table 10-3 are in the dependent variable and 
the aggregate enrollment ratio. Y i$l now takes the value 1 if the individ- 
ual attended lower secondary school and 0 otherwise. P 5) is the aggregate 
probability of attending secondary school when the individual was 14 
years old, as measured by the proportion of all 14-year-olds enrolled in 
form 1 at that time. 

In both Tanzania and Kenya the coefficients on the family background 
variables increase monotonically with parents' educational level. All are 
significant at the 1 percent level. The move toward greater meritocracy 
in Tanzania has not made access to lower secondary school independent 
of family background. The table of predicted probabilities shows that the 
distribution of lower secondary opportunities is more equal in Kenya 
than in Tanzania/ The average probability that a child of the most edu- 
cated parents (F 4 ) will attend lower secondary school is high — 0.85 in 
Kenya and 0.82 in Tanzania. The predicted probability for a child of un- 
educated parents (f i) is much lower in both countries, but in Tanzania, 
at 0.16, it is less than half the probability in Kenya, 0.36. 

The changes in probabilities with time confirm that Kenya is clearly 
in the second, increasingly egalitarian, phase of expansion of its second- 
ary system. Before 1961 the structure of probabilities by family back- 
ground was much the same in Kenya as in Tanzania; in both countries 
the predicted probability that a child of the most educated parents would 
attend lower secondary school was four or more times that for a child 
of uneducated parents. In 1975, roughly a decade after the two countries' 
policies regarding secondary schooling diverged, the structure of proba- 
bilities was markedly more compressed in Kenya. In both countries the 
probability that a child of the most educated parents would attend lower 
secondary school remained roughly constant at a high level; in Kenya the 
predicted probability of attendance for a child of uneducated parents rose 
sharply, from 0.21 before 1961 to 0.73 in 1975. In Tanzania the proba- 
bility increased only from 0.13 to 0.21 during the same period. 

These results suggest that Kenya's policy of allowing the enrollment 
ratio to increase has succeeded in reducing inequality of access to second- 
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Table 10-4. Probit Functions and Predicted Probabilities for Completion of Lower Secondary School, by Family Background 



ltetn 


Mean 


Probit coefficient 


Year 




Predicted probability 




(V 


(2) 






l\ 


F 4 


Kenya ft, 6 88 cases) 
















0.8^ 




8.721 


0.061*** 


0.068*** 


1960 


0.21 


0.33 


0.57 




0.214 


0.378*** 


0.384*** 


1961 


0.25 


0.38 


0.61 


0.84 




0.164 


0.824*** 


1.049*** 


1965 


0.36 


0.50 


0.68 


0.85 




0.045 


1.283*** 


1.875*** 


1970 


0.54 


0.67 


0.7!> 


0.87 


b 


0.035 


0.583** 


0.593** 


1975 


0.73 


0.83 


0.87 


0.89 


T 


0.027 


0.438* 


0.364 


Average 


0.36 


0.50 


0.69 


0.85 


P St F 2 






-0.002 


















-0.024* 












P, t F 4 






-0.054* 












Constant 




-0.919*** 


-0.971*** 












X 1 




371.5 


377.5 
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Item 


Mean 


Probit coefficient 


Year 




Predicted probability 




w 


(2) 




h 


F 3 


r 4 


Tanzania (1,602 cases) 


















n 

p '. 


2.422 


—a ni£ 


A 1 A1 * • 


1960 


0.13 


0.39 


0.55 


0.81 


^2 


0.256 


0.577* 


1.051*** 


1961 


0.15 


0.36 


0.50 


0.81 




0.198 


0.868*** 


1.479*** 


1965 


0.17 


0.33 


0.46 


0.82 


^4 


0.045 


1.939»** 


2.058*** 


1970 


n 19 


0.30 


0.40 


ft O 3 


fi 


0.051 


-0.416*** 


-0.419** 


1975 


0.21 


0.28 


0.38 


0.83 


T 


0.024 


0.761** 


0.722*** 


Average 


0.16 


0.35 


0.48 


0.82 








-0.0202* 


















-0.241* *» 


















-0.067 












Constant 




-0.955»*» 


-1.216*** 












X 1 




229.6 


241.8 













— Not applicable. 



* Significant at the 10 percent level. 
** Significant at the 5 percent level. 

* "Significant at the 1 percent level. 

Note: P ip probability of completing lower secondary school. For other definitions, see notes to table 10-J. Column numbers identify different equation specifi- 
cations. 
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Table 10-5. Probabilities of Intergenerational Mobility 



Parents' 
education 



Unskilled 
manual 



Semiskilled 
manual 



Skilled 
manual 



Clerical 



Supervisory 



N 



Percent 



o 



Kenya 
Fx 
h 

Pa 

N 

Percent 

Tanzania 

Pi 

Pi 
Pi 
Pa 

Pa 
N 

Percent 



0.23 
0.22 
0.10 
0.05 
0.00 
342 
19.8 

0.26 
0.15 
0.10 
0.06 
0.00 
313 
18.9 



0.30 
0.21 
0.19 
0.03 
0.05 
434 
25.1 

0.31 
0.24 
0.19 
0.08 
0.00 
428 
25.9 



0.25 
0.20 
0.18 
0.13 
0.05 
381 
22.0 

0.24 
0.23 
0.19 
0.05 
0.00 
364 
22.0 



0.18 
0.31 
0.38 
0.44 
0.37 
432 
25.0 

0.13 
0.27 
0.37 
0.60 
0.37 
389 
23.5 



0.04 
0.06 
0.15 
0.34 
0.53 
139 
8.1 

0.05 
0.11 
0.15 
0.29 
0.62 
158 
9.5 



998 
365 
285 
61 
19 
1,728 



826 
417 
325 
76 
8 

1,652 



57.8 
21.1 
16.5 
3.5 
1.1 



50 
25 
19 
4 

0 



— Not applicable. 

Notes: In this table: F«, one parent with primary education and one with secondary or higher education; F„ both parents with secondary or higher education. 
Othf - variables are as denned in table 10-3. 
Ro vs sum to 100. The columns signify the proportion of employees in each occupational category, by parents* educational level. 
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ary schooling. Tanzania's policy of restricting secondary school growth 
but attempting to make access less dependent on family background 
through the use of meritocratic selection criteria has been less successful. 
The intensely competitive meritocratic selection system appears to be as 
effective in denying access to secondary school to children from poor 
' milies as were fees in earlier years. 9 

L ^ls of lntergenerational Mobility 

As a suit of Kenya's education policies, a higher proportion of people 
from or backgrounds are now receiving secondary education there 
than in mzania. We might expect the greater equality in the distribution 
of lowe A econdary schooling in Kenya to lead to a smaller role for family 
background in determining position in the socioeconomic hierarchy than 
in Tanzania. Has this in fact occurred? 

Let Pn denote the probability that an individual with parents in class 
i is in class /. Then, assuming that the system is closed, 2, = 1 for 
all u Let pj(T) be the probability that the family line is in class ; at time 
T. Then 

(10-10) Pi(T+ 1) = IPfflPi, 

This Markov chain model of mobility rests on the assumption that the 
probability that an individual will move to a position in the socioeco- 
nomic hierarchy — a class — different from his parents' depends only on 
his parents' class and not directly on the classes of previous generations. 

Table 10-5 uses our cross-sectional data on parent-child pairs to pre- 
sent the matrix of probabilities of intergenerational mobility for Kenya 
and Tanzania. 10 The employee's occupation indicates his economic status 
(expected lifetime earnings), and parents' level of education indicates his 
parents' economic status. If there were perfect mobility, the row percent- 
ages would be similar and would be close to the overall occupational dis- 
tribution shown in the bottom line of the table. In fact, there is a marked 
difference by family background in the probabilities of attaining high- 
status jobs. In both countries the probability that children will gain ac- 
cess to the top two categories rises monotonically with the educational 
level of their parents. 

Since the overall occupational distribution in Kenya and Tanzania is 
almost identical, we can roughly compare mobility in the two countries 
by directly comparing the probabilities of attaining higher-status occupa- 
tions for the various family background groups. Kenya and Tanzania 
show striking similarities in this respect. For example, for children whose 
parents had no education, the probability of getting a white-collar job 
(clerical, professional, or managerial) is 0.22 in Kenya and 0.18 in Tanza- 
nia. If both parents had primary education, the probability is 0.53 in 
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Kenya and 0.52 in Tanzania; if both parents had secondary education, 
the probability is 0.90 in Kenya and 0.99 in Tanzania. It appears that 
although children from less educated households have a much higher 
probability of getting secondary education in Kenya than in Tanzania, 
their probability of being in white-collar occupations is almost the same 
in both countries. 

An aggregate measure confirms the impression that degrees of mobility 
are similar in Kenya and Tanzania. In the following index of mobility, 
developed by Bartholomew (1973), movement of children to classes dif- 
ferent from their parents' is weighted by the distance moved and the size 
of each class in the parental generation. 

(10-11) M-?S^Ti-/T 
where h ~ n ^ n i 

and n signifies the number in the classes of the parents' generation Com- 
plete immobility— where the transition matrix is the identity matri< and 
hence the value of the index is equal to 0— is only possible if the propor- 
tions of people in the various classes r at ain urchanged from one genera- 
tion to the next. In Kenya and Tanzania the s ze of tho classes is not the 
same across generations, which implies that t'.ie value of the index in the 
situation of least possible mobility, M/ m , is not equal to 0 and can differ 
between Kenya and Tanzania. The magnitude of the index in the situation 
of perfect mobility, M pmy will also differ between the two countries be- 
cause of differences in the class composition of the parental generation. 

To compare intergenerational mobility in Kenya and Tanzania, we 
standardize the actual measure of mobility by the values for the hypothet- 
ical situations of perfect and least mobility. 1 1 Our standardized index is 

(10-12) w = M - M/,„ 

which shows the position of M between the two extreme points as a frac- 
tion of the distance between them. The actual mobility measure (Af) is 
1.331 in Kenya and 1.247 in Tanzania, whereas the standardized mobil- 
ity measure (AT) is 0.59 in Kenya and 0.54 in Tanzania. 12 The val- 
ues of M* are similar in Kenya and Tanzania. 

Educational Expansion and the Distribution 
of Post-Form 4 Education 

The more equal distribution of lower secondary education in Kenya than 
in Tanzania has not brought about greater intergenerational mobility. In 
this section we formalize and test the hypothesis that children from privi- 
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leged backgrounds tend to remain one step ahead in educational attain- 
ment. Extensions of our model demonstrate that equalization of oppor- 
tunities at the lower secondary level need not equalize opportunities at 
the next level — that, indeed, it may lead to greater inequality in the distri- 
bution of post-form 4 education. 

In the second phase of the expansion of s\ outlined above, P s ^ e - P S] f u 
declines. This equalization of opportunities at the s\ level equalizes the 
demand for upper secondary, or $2, places (on the assumption that S2 ed- 
ucation is highly subsidized so that D l$2 = 1 for all S\ completers). That is, 
D $1 f 0 - D Sl f u falls as P s „ and hence D Sl f^ increases. Since 



whe'lvr reducing inequality in the demand for post-form 4 schooling 
reck inequality of enrollment depends on the changes in the probabili- 
ties of promotion. (If promotion to post-form 4 were random, the equali- 
zation of demand would clearly lead to increasing equality of enroll- 
ment.) In a meritocratic system the probabilities of promotion also 
change in a predictable way as the lower secondary system expands. 

Consider first the situation in which the post-form 4 system remains 
the same size. As lower secondary enrollments increase, promotion rates 
have to fall to adjust to the increased demand for a constant number of 
52 places. To examine the effect of this on inequality of access to S2, we 
have to examine the changing achievement levels of children from differ- 
ent family backgrounds both before entry to and on completion of si. 
Panel A of figure 10-2 shows the two family background groups distrib- 
uted by achievement^prior to S[. When the number of s\ places is small, 
tiie achievement required for promotion to S\ is high (point a). A larger 
number of places permits a lower minimum achievement level (for ex- 
ample, all those above a' are promoted). 15 

The distributions and means of C,^ and C, J( / M arc shown for a small 
system (panel B, point a) and for a large system (panel C, point a'). When 
S\ is small, only the highest achievers among the children of uneducated 
parents enter the $\ system. Their achievement prior to s\ therefore com- 
pares favorably with that of the children of educated parents: C S{} f u is not 
much less than C 5( / f . The expansion of s\ draws into the system primarily 
those children of uneducated parents who were previously excluded by 
their relatively low achievement. The expansion has little effect on the 
enrollment of the children of educated parents or on their mean achieve- 
ment prior to $\\ C Su f f is only marginally lower than in panel B. By con- 
trast, C Sv f u is now markedly lower. 

If achievement prior to sy is a good predictor of achievement prior to 
Si (as is true if the production functions for $0 and s\ are similar and 
if out-of-school investments prior to s\ are closely correlated with such 
investments during si), the expansion of $1, whether in a constrained or 
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Figure 10-2. The Distribution of Post-Form 4 Education, by Family 
Background 

A. By Achievement Prior to Secondary School 
Frequency 

Children of uneducated parents (f„) 

X . 

Children of educated parents (f € ) 

y 




B. If the Lower Secondary System Is Small 
Frequency 



Children of uneducated 
parents [f u ) 




Children of educated parents (f t ) 



a C i*ofu C «o/i b ' b 

C. If the Lower Secondary System Is Large 
Frequency 

Children of uneducated parents (f u ) 

\ 



Children of educated parents (f e ) 




Note: C l)a , human capital acquired prior to entering lower secondary school. 
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an unconstrained system, has countervailing effects on the distribution 
of s 2 . The increase in the number of $\ graduates from uneducated back- 
grounds tends to increase their relative demand for J2 places. On the 
other hand, the decline in their mean achievement (Q s ,fJ in relation to 
Q Si f t reduces their relative promotion rate. The former tendency equalizes 
the distribution of $2 places and the latter tendency makes the distribu- 
tion less equal. If point b is the minimum achievement level (C IS| ) required 
for promotion to s 2 , the family background of those with achievement 
above b is the same when $\ is small (panel B) as when it is large (panel 
C). There is no distributional gain in s 2 despite the expansion and distri- 
butional gain in $\. 

Now suppose that the increased demand for $2 as a result of the expan- 
sion of S\ leads to an accommodating expansion of 52. A decline in the 
minimum achievement level from b to b* in panel C leads to a larger in- 
crease in $2 enrollment foi* the children of the educated than for those 
of the uneducated if Sz is still in phase 1 of expansion. In this case the 
expansion and the increased equality of S\ are associated with an increase 
of the skew in the distribution of > places. 

Our first hypothesis is that promotion rates to post-form 4 schooling 
are less equal in Kenya than in Tanzania. The precondition of the model 
is satisfied; the gap in achievement between form 4 leavers with the most 
and the least educated parents is greater in Kenya than in Tanzania. Table 
10-6 indicates that the proportion of Kenyan form 4 leavers in the two 
highest divisions of pass rises steeply with the educational level of their 
parents. In Tanzania no such relationship is observed. The smaller lower 
secondary system in Tanzania appears to be "creaming" the very highest 



Table 10-6. Percentage Distribution of Performance on 
Form 4 Examination, by Family Background 



Division 
of 
pass 




Kenya 






Tanzania 




F, 




F. 


F, 


F, 


h 


F. 




ih 


6.5 


14.9 


16.2 


30.2 


10.8 


10.6 


9.4 


9.4 




21.1 


21.6 


27.0 


30.2 


33.7 


36.5 


37.5 


35.8 




37.2 


32.8 


31.1 


24.5 


27.7 


36.5 


31.3 


41.5 


o< 


25.4 


21.6 


17.6 


13.2 


21.7 


10.6 


16.7 


13.2 


Ds 


9.7 


8.9 


8.2 


1.9 


6.0 


5.9 


5.2 


0.0 


Note: D|. 


, division 1; D lt 


division 2; D 


1, division 3; D«, division 4 


'} D„ failed 


or did 



not sit for examination; F h parents with no education; F 2 * ° ne parent with no education 
and one with primary education; F u both parents with primary education and one with 
secondary or higher education and one with none; one parent with primary educa- 
tion and one with secondary or higher education or both with secondary or higher edu- 
cation. 
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achievers among the children of the relatively uneducated, who then 
compete on equal terms with the children of the more educated. Since 
the Kenyan lower secondary system, because of its larger size, apparently 
does not "cream" to the same extent, children from relatively uneducated 
backgrounds tend to perform relatively poorly on the school-leaving ex- 
aminations. In the model a decline in the achievement of the children of 
the uneducated as $\ expands results in a decline in their promotion rate, 

Partly because of the greater demand as a result of the faster expansion 
of lower secondary education in Kenya, upper secondary and higher edu- 
cation expanded at a faster pace there than in Tanzania. Enrollment in 
post-form 4 increased in Kenya from less than 0.1 percent to 1.5 percent 
between 1961 and 1975; in Tanzania the increase from a similar base 
was less than half as large. In the model expansion of 52 from a very small 
base leads to an increase in the promotion rate of the children of the edu- 
cated, TT $1 f,' Therefore we would expect ir Sl f f - 'n $l f u to be greater in Kenya 
than in Tanzania. 

Table 10-7 presents estimates of probit functions for upper secondary 
education. The dependent variable, Y« 2 , takes the value 1 if the individual 
attended upper secondary school and 0 otherwise. But since the equa- 
tions are estimated only for respondents who attended form 4, they pre- 
dict promotion rates (tt ( ) rather than the probabilities of attendance (P,) 
predicted by the probit functions for primary and lower secondary educa- 
tion. The predicted promotion rates, by family background and over 
time, are also presented in the table. The macro constraint variable is 
again P 5| , the aggregate probability of attending form 1 when the individ- 
ual was 14 years old. 

In Kenya the coefficients on the family background variables arc large 
and highly significant and increase monotonically with parents 1 educa- 
tional level. By contrast, Tanzania shows the same monotonic pattern, 
but the coefficients are smaller and not significant. The country differ- 
ences in predicted rates of promotion are as hypothesized. The gap in 
promotion rates between the children of the most and the least educated 
is much greater in Kenya than in Tanzania. In Kenya a form 4 leaver who 
has a parent with secondary education is 7.0 times as likely to attend 
post-form 4 schooling as a form 4 leaver with uneducated parents; in 
Tanzania a child of the nost educated parents is only 1.6 times as likely 
to attend as one with uneducated parents. In Tanzania post-form 4 ex- 
pansion has been so slow that the rate of promotion declined between 
1961 and 1975 for form 4 leavers irrespective of heir family back- 
ground, and the rate of decline has been much the same for all socioeco- 
nomic groups. In Kenya the predicted promotion rate has declined for 
form 4 leavers with uneducated parents but has increased for those with 
a parent with secondary education. 
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Is the distribution of post-form 4 schooling more unequal in Kenya 
than in Tanzania because of the faster expansion of upper secondary and 
higher education in Kenya? Has the distribution worsened over time in 
Kenya as a result of expansion from a small base? If, as seems likely, 
Kenya is still in phase I, the expansion of s 2 will have benefited primarily 
the children of the educated. We use P 52 f 4 - Ps 2 f } as our measure of in- 
equality. The percentages of groups F\ 9 Fi> F 3, and F4 who go beyond form 
4 in Kenya are 2.0, 9.0, 15.0, and 43.2, respectively; in Tanzania for the 
same groups they are 4.4, 7.1, 12.7, and 26.2, which implies a more 
equal distribution. To assess changes over time in Kenya we divide the 
sample into those aged 24 and younger and those aged 25 and older. Of 
those 25 or older, the percentages going beyond form 4 are 2.1, 7.7, 14.8, 
and 40.8 for F\ 9 ^2* J% and F4. For thoce 24 or younger the correspond- 
ing percentages are 1.5, 12.9, 15.6, and 46.9. As predicted, it appears 
that the distribution of post-form 4 education is more skewed in Kenya 
than in Tanzania and has become somewhat more unequal over time in 
Kenya; the children of the educated are remaining one step ahead in edu- 
cational attainment. 

Conclusions 

Our econometric analysis of the natural experiment in Kenya and Tanza- 
nia points to several conclusions about the relationship between educa- 
tional policy, the distribution of schooling, and intergenerational mobil- 
ity. A small secondary system will tend to be monopolized by children 
from relatively privileged backgrounds, as was the case in Kenya and 
Tanzania in the 1960s. Rapid expansion of that system, as in Kenya, will 
benefit disproportionately children from less privileged backgrounds 
without displacing children from more privileged backgrounds. A move 
to more meritocratic selection criteria, as in Tanzania, is not an effective 
substitute for expansion as a means of equalizing the distribut ; on of 
secondary schooling. Children from more privileged backgrounds benefit 
from the greater out-of-school investments in human capital and from 
higher-quality primary schooling, which lead to greater skill acquisition 
in primary school and superior performance on standardized secondary 
entrance examinations 

Our analysis of lower secondary and post-form 4 education suggests 
generalizations about the effect of secondary expansion on access to ter- 
tiary education. Kenja's experience demonstrates that despite more equal 
representation in the pool of candidates for further education, greater 
equality in the distribution of secondary places does not necessarily bring 
about greater equality in the distribution of places at the next level. 
Secondary expansion entails a lowering of entry criteria. As a corollary, 
the performance on standardized examinations of children from less priv- 
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Table 10-7, Probit Functions and Predicted Promotion Rates into Upper Secondary School, by Family Background 



Item 


Mean 


Probit coefficient 


Year 




Predicted probability 




(1) 


(I) 


r 

■I 


F z 




c 
"4 


Kenya (511 cases) 




















11.62 


0.003. 


-0.035 


I960 


0.12 


0.11 


0.24 


0.33 


h 


0.262 


0.472** 


-0.161 


1965 


0.08 


0.14 


0.24 


0.39 


Pi 


0.283 


0.726*** 


0.393 


1970 


0.05 


0.18 


0.24 


0.47 


Pa 


0.333 


1.274*** 


0.623 


1977 


0.03 


0.23 


0.24 


0.55 


B 


0.082 


0.143 


0.140 


Average 


0.06 


0.16 


0.24 


0.42 


T 


0.050 


0.660** 


0.723** 












P, t Pi 






0.059* 


















0.035 












P SI P4 






0.062 












Constant 




-1.532*** 


-1.171*** 












X 1 




56.09 


59.78 














Item 


Mean 


Probit coefficient 


Year 




Predicted probability 




(1) 


(2) 




h 


F 3 


F. 
"4 


Tanzania (348 cases) 




















2.57 


-0.208*** 


-0.088 


1960 


0.28 


0.34 


0.44 


0.52 


h 


0.272 


0 039 


0 261 


1965 


0.23 




U.ZO 


0.36 




0.293 


0.112 


0.680 


1970 


0.21 


0.19 


0.17 


0.28 


^4 


0.162 


0.392 


0.783 


1975 


0.20 


0.17 


0.16 


0.25 


B 


0.034 


-0.856 


-0.913 


Average 


0.23 


0.24 


0.26 


0.36 


T 


0.076 


-0.376 


-0.396 


















-0.091 












P„F 3 






-0.226 


















-0.153 












Constant 




-0.154 


-0.445 












x 2 




13.14 


14.77 













— Not applicable, 

* Significant at the 10 percent level. 
** Significant at the 5 percent level, 
"•Significant at the 1 percent level. 

Note: For definitions, see notes to tables 10-3 and 10-4. Column numbers identify different equation specifications. 
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ileged backgrounds tends to erode in relation to the performance of chil- 
dren from more privileged backgrounds. The relative rate of promotion 
into the tertiary system of children from less privileged backgrounds 
therefore declines as the secondary system expands. This tendency coun- 
terbalances greater equality in the composition of demand for tertiary 
schooling. The distribution of places in the tertiary system may become 
less equal because an expansion of the tertiary system from a very small 
base in response to the growth of demand will initially disproportionately 
benefit the more privileged children. 

Increased inequality in the distribution of places in the tertiary system 
will tend to offset the effect on intergenerational mobility of the decrease 
in inequality in the secondary system. Our examination of intergenera- 
tional mobility points to the rather pessimistic conclusion that education 
policy need not have much impact on mobility. No matter what policy 
is adopted — short of actually establishing educational quotas for the var- 
ious family background groups and thereby possibly sacrificing allocative 
efficiency — there will be a strong tendency for the elite to perpetuate their 
relative position in the socioeconomic hierarchy. 

But relativity is not everything. Although the expansion of secondary 
education in Kenya has not had the beneficial impact on intergenera- 
tional mobility that might have beon expected, the absolute wages of 
those from less educated households are much higher in Kenya, partly 
because of the productivity gains from the expansion of the education 
system. There may also be direct consumption benefits from a higher 
level of education. Furthermore, the parents of most students in these 
countries have had no formal education, which makes it virtually impos- 
sible for them to contribute to their children's acquisition of academic 
skills. The advantages in school performance that children from more 
privileged backgrounds gain from the higher educational level of their 
parents may diminish as the educational level of the population as a 
whole increases. 

Notes 

1. For a discussion of some theoretical and empirical issues concerning educa- 
tional production functions see Hanushek (1979) and Lau (1979). 

2. Differences among individuals in human capital acquired before s\ can affect 
PVjg t . Increased human capital increases both the benefits and the opportunity 
cost (in earnings forgone) of s\. These influences raise and lower PV i$xi respec- 
tively. We assume that the first influence dominates. 

3. The form of the educational production function implies that out-of- school 
investments are complementary to forma! schooling. For supporting evidence for 
Kenya and Tanzania, see chapter 4. 
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4. If subsidies and restrictions on supply are sufficiently marked, virtually all 
So leavers, irrespective of family background, will demand S\. This would be the 
case, for instance, were point d to signify PV, $1 = 0. 

5. When the market for $\ is unconstrained, fr,,, = 1 (all r). 

6. Note that when the estimated equation is used to predict probabilities, inter- 
actions between family background and aggregate enrollment manifest them- 
selves even in the absence of multiplicative terms. In contrast to a simple linear 
probability equation, in the probit equation a marginal change in probability as- 
sociated with a given variable depends on the values of the other exogenous vari- 
ables: 

dX k ' K 

where /"(X'fJ) is ft .e value of the normal density function at the point X'p, The 
multiplicative variables are included to capture additional interactions. 

7. The probability that Y = 1 is the area under the standard normal curve be- 
tween and X'0. In table 10-3 probabilities are predicted for Africans born 
outside Nairobi; that is, we set U and T equal to 0 and P SQ equal to its actual 
value in the respective years. 

8. The predicted probabilities are derived from the interactive equation in both 
instances because four of the six interaction terms are significant at least at the 
10 percent level. 

9. Conlisk (1974) has shown that reducing the random components in determi- 
nation of economic success may actually strengthen systematic parent-child con- 
nections. 

10. If all observations in each cell (t, ;) are drawn independently and if all fami- 
lies face the same matrix of transition probabilities, the observed relative frequen- 
cies [Fjj) of children in each class for each parental class are binomially distributed 
about the true probabilities. 

1 1. To obtain M pm we construct a transition matrix in which the rows are iden- 
tical and calculate the value of the index. For M/ m we construct a transition ma- 
trix that represents the situation of least mobility as follows. We fill in the un- 
skilled category with children from the bottom parental category, f\* Since the 
bottom parental category is larger than the unskilled category, we fill the next 
lowest occupational category with F\ children. After the bottom two occupa- 
tional categories have been filled with F\ children, a few remain to go into the 
skilled manual category. The remainder of the skilled manual category is filled 
with F 2 children. The F 2 children left over after the skilled manual category is 
filled are put into the clerical category, and so on. We use this constructed matrix 
to calculate M/ w . 

12. M* is derived from M\ m (1.067 in Kenya an(4 0.983 in Tanzania) and M pm 
(1.513 and 1.470, respectively). 

13. Similarly, in an unconstrained system the achievement level on completion 
of so necessary for demand to be positive is a positive function of the private cost 
of S\ and is hence a negative function of the size of s\. 
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Chapter 11 



Educational Expansion, Family 
Bad ground, and Earnings 

Chapter 10 showed, rather surprisingly, that despite Kenya's much 
larger secondary system and the consequent greater equality in the distri- 
bution of secondary education, intergenerational mobility is not greater 
there than in Tanzania. One reason for this phenomenon is the tendency 
for the children of the educated elite to remain one rung higher on the 
educational ladder. The proportion of children of the educated who con- 
tinue beyond lower secondary school is larger than *hat of children of 
the uneducated, and in Kenya the difference between the two proportions 
is larger than in Tanzania. 

Another possible reason for this outcome is differential labor market 
performance by family background for a given educational level. In Tan- 
zania, among workers whose education ended at the lower secondary 
level, there are no systematic wage differentials among family back- 
ground groups. In Kenya, by contrast, mean wages for form 4 leavers 
increase with the educational level of the worker's parents. The difference 
may be attributable to greater discrimination in the labor market on the 
basis of family background in Kenya — because of less egalitarian political 
rhetoric and attitudes or as a response by elite groups to the democratiza- 
tion of access to lower secondary schooling. Kenyan secondary leavers 
with educated parents may also be at an advantage in the labor market 
because they tend to acquire more human capital prior to secondary 
school and to attend better schools. This phenomenon may not be as evi- 
dent in Tanzania, where the lower secondary system is smaller and more 
uniform. 

We begin our empirical analysis by comparing the extent of discrimina- 
tion by family background in the two countries. The conventional 
method of measuring discrimination is to calculate the income differen- 
tial among the groups in question after standardizing for such proxies 
for human capital endowments as years of education and employment 
experience. The years-of-schooling variable will be an inadequate proxy 
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for human capital acquired in school if performance in school differs by 
family background, as may be the case in Kenya. There may therefore 
be a systematic upward bias in conventional estimates of discrimination. 

Consider the simplest regression model. Within an educational stratum 
the wage is a function of human capital endowment, C„ and of some 
effect of family background, F, that is felt through discrimination in the 
labor market. 



Because human capital endowments are not observed, the regression 
model generally estimated is W = a + b\F. The omission ot an explana- 
tory variable causes the estimates of the coefficients to be biased unless 
the omitted variable is orthogonal to all the other variables in the model. 
In this example, if, as is most likely, bi > 0 and human capital endow- 
ments are positively correlated with family background, the coefficient 
on the latter variable will be overestimated. 

It can be shown that the bias becomes larger as the correlation between 
family background and human capital increases and as the sample varia- 
tion in the excluded human capital variable becomes larger (see Hanu- 
shek and Jackson 1977). In the general case with several exogenous vari- 
ables such as years of work experience, this result holds if all the 
sample correlations have the same sign. The simple model in the next 
section shows that Kenya, with its larger education system, is likely to 
exhibit both a higher variation in human capital endowments within a 
given educational group and a higher correlation between family back- 
ground and human capital. Hence the upward bias of the family back- 
ground coefficient is likely to be larger for Kenya than for Tanzania. In 
this chapter we attempt to measure the extent of upward bias in estimates 
of discrimination by family background. 

The Model 

The model developed here is a variant of the one in chapter 10. We posit 
an educational production function: 



The human capital endowment of individual i at the conclusion of 
schooling level /', Q, is some (probably complex) positive function of nat- 
ural ability, F,; the quantity and quality of training provided in the home, 
/,; and the quality of schooling, Q,. Parents 1 education is a proxy for the 
quality of parental inputs. 1 To facilitate the exposition we divide parents 
into two groups, educated and uneducar . Figure 11-1 is a stylized sim- 
plification of the true situation, in which there is more variation in the 



W = a + fe,F + b 2 C 



(11-1) 



C if = f(R h /,, Qi) 
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Figure 11-1, The Distribution of Human Capital, by Family Background 



A. Primary School Leavers 
Frequency 

Children of uneducated parents (f u ) 

NS \> 

Children of educated parents (f e ) 




B, Students in a Small Lower Secondary System 



Frequency 



Children of uneducated 

parents (f u ) ^ Children of educated parents (f e ) 




"0 



C. Students in a Large Lower Secondary System 
Frequency 

Children of uneducated parents (f u 
\i 

Children of educated parents (f e ) 




Note: Shaded areas represent lower secondary students who go on to upper secondary 
school. 
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parental quality variable. Panel A depicts the distributions by human 
capital endowment of primary leavers with educated parents, f e , and with 
uneducated parents, f u . The distributions reflect our presumptions that 
natural ability is distributed normally and that educated parents are the 
smaller group. The distribution of primary leavers with educated parents 
lies to the right of the distribution of those with uneducated parents. We 
assume that, as was discussed in chapter 10, educated parents make 
larger out-of-school investments in their children and send their children 
to higher-quality schools. 2 Educated parents may have higher natural 
ability, which their children may inherit. This difference in ability may 
be attributable to the selectivity of the school system and to assortative 
mating, the tendency for relatively highly educated (high-ability) men to 
marry relatively highly educated (high-ability) women. 

We assume that, because of large government subsidies to secondary 
education and the consequent high private returns, there is excess de- 
mand for secondary places. Under meritocratic selection criteria, primary 
leavers must have a higher level of endowments — as measured, for ex- 
ample, by primary-leaving examinations — to gain access to a small 
secondary system than to a large system. Panel B depicts the family back- 
ground composition for a small lower secondary system, and panel C 
shows the composition for a large system. The variance of endowments 
is much higher in the large than in the small system. Moreover, because 
only the upper tail of the distribution of children of uneducated parents 
gains access in a small system, there is little difference in the mean level 
of endowments between children of educated and uneducated parents. 
In a large system the gap between family background groups in the mean 
level of endowments is also large. 

Unless there is some marked change in relative inputs or in production 
functions, relative endowments of human capital on entry to lower 
secondary school are likely to prove good predictors of relative endow- 
ments on completion. Under this assumption panels B and C show the 
mean values of endowments of those form 4 leavers with educated and 
with uneducated parents who do not gain access to upper secondary 
school and who therefore enter the labor market. The shaded areas in 
panels B and C represent lower secondary leavers who progress to upper 
secondary school. In a small system (panel B) mean human capital en- 
dowments are roughly the same for all form 4 leavers entering the labor 
market, whetaek their parents are educated or uneducated. Expanding 
the secondary system substantially lowers the endowments of entrants 
with uneducated parents in comparison with entrants with educated par- 
ents. 

What are the labor market implications of these changes in the market 
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for education? We assume that the following function describes how 
wages are determined: 

(11-2) W, = f(C h L„ Ft 

This general function is in the spirit of Mincer's human capital wage 
function (Mincer 1974). An important difference is that our measure of 
the output of the education system, C„ replaces years of schooling — 
an input into the production function' — as an independent variable. 
Postschool acquisition of skills is represented in the conventional way by 
L„ the individual's years of employment experience, and family back- 
ground is represented by F,„ parents' education. In contrast to Mincer's 
function, our function, when stratified by education, permits variance in 
human capital and hence in wages among workers with a given level of 
experience. 

The labor market implications of educational expansion are repre- 
sented by the following set of linkages: 

^ >0; ^ >0; ^ >0 

where z denotes the supply of form 4 leavers and e and u denote educated 
or uneducated parents. The first linkage indicates that an increase in the 
supply of form 4 leavers as a result of expansion of the secondary system 
increases the proportion of form 4 leavers with uneducated parents in 
the labor force. The second linkage indicates that as this proportion in- 
creases so does the ratio between the average human capital endowment 
of form 4 leavers with educated parents and that of form 4 leavers with 
uneducated parents. Underlying the third linkage is the assumption that 
the demand for and supply of efficiency units of labor, rather than of 
actual units, determine wages. Profit-maximizing employers seek to mini- 
mize the cost per efficiency unit of labor rather than the cost per worker. 
Thus, if we standardize employment experience, in equilibrium the ratio 
of wages is equal to the ratio of human capital endowments. As C e IC H 
increases, so does W e IW, 4 . 

The interaction between the education and labor markets is summa- 
rized by the fourth linkage. An increase in the supply of form 4 leavers 
as a result of educational expansion induces the emergence of a wage gap 
between form 4 leavers with educated and uneducated parents. The elas- 
ticity of the wage gap with respect to a given increase in supply depends 
on the differences between family background groups in the quality of 
schooling, in the quantity and quality of out-of-school investments in 
human capital, and in ability; the relative sizes of the groups; and the 
initial size of the secondary system. 
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Family Background and Earnings: 
Discrimination or Unmeasured Human Capital? 

A feature of the survey not previously mentioned is that respondents were 
questioned about their performance on the national examinations ad- 
ministered at the conclusion of form 4 in both countries. These scores 
provide a measure of the output of the lower secondary system that per- 
mits us to estimate the specification of the human capital wage function 
(equation 11-2) that is most appropriate for form 4 leavers. 

Conventional Measures of Discrimination 

The family background structure of mean wages of form 4 leavers is 
presented in table 11-1. In Tanzania there is no discernible relationship 
between wages and family background. In Kenya the wages of form 4 
leavers with educated parents are higher than the wages of those with 
both parents uneducated; the difference is 14 percent for the F3 group 
and 17 percent for the F4 group. 

Table 11-1. Conventional Measures of Discrimination, 
by Family Background 

Kenya Tanzania 
Item Shillings per month Index Shillings per month Index 



A. Mean earnings of form 4 leavers 



Fx 


1,550 


100 


1,235 


100 


Fi 


1,485 


96 


1,198 


97 


F* 


1,767 


114 


1,265 


102 


Fa 


1,815 


117 


1,219 


99 


Predicted earnings of form 4 leavers with ten years of 


employment 




experience' 










F\ 


1,556 


100 


1,480 


100 


Fi 


1,604 


103 


1,313 


89 


F 3 


1,737 


112 


1,495 


101 


Fa 


2,298 


148 


1,525 


103 


Gross wage difference between high and 


low family background groups 






259 




30 





Notes: F,, both parents with no education; F 2i one parent with primary education and 
one with none; F„ both parents with secondary education; f 4) both parents with secondary 
education or one with primary education and one with secondary education. 

a. Predicted from equation 1, table 11-2. 

b. Calculated with the use of equation 2, table 11-2. 
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Columns 1 and 2 of table 11-2 present estimates of the following func- 
tion for form 4 leavers: 

(11-4) In W = a + bl + cU + dF } 

This function permits us to standardize the family background struc- 
ture of wages for differences in employment experience among family 
background groups. In Tanzania the coefficients on F, are small and sta- 
tistically insignificant, confirming the absence of a wage premium for 
forn 4 leavers with educated parents. In Kenya, by contrast, the coeffi- 
cients on F 3 and F4 are significant and the latter is large. 

The regressions in table 11-2 are used in table 11-1 to predict the 
wages of form 4 leavers with ten years of employment experience but 
with different family backgrounds. A comparison of mean earnings of 
all form 4 leavers with the predicted earnings of those with ten years of 
experience indicates almost no change in Tanzania. In Kenya the index 
for F4 rises from 117 to 148 because form 4 leavers with uneducated par- 
ents have more employment experience than the form 4 leavers whose 
parents have the most education. The latter group is younger, reflecting 
the tarity, until recently, of marriages in which both spouses have rela- 
tively high educational levels. 

We take the analysis of discrimination a step further and allow for dif- 
ferences among family background groups in the structure of wages. The 
standard technique for measuring discrimination when two groups differ 
in their personal characteristics and in the function relating these charac- 
teristics to wages is to compare their actual mean wages with what their 
mean wages would be if all were paid according to the same wage 
function — that is, with the same constant term and the same set of coeffi- 
cients on the independent variables. 4 Columns 3 and 5 of table 11-2 pie- 
sent estimates of equation 11-4 disaggregated into two groups by family 
background. These equations are used to decompose the gross wage dif- 
ference, G = W e - W u , between form 4 leavers in the two family back- 
ground groups. The difference is 259 shillings in Kenya and a negligible 
30 shillings in Tanzania. 

The gross wage difference is made up of the part explained by personal 
characteristics and the unexplained part that reflects differences in the 
constant terms and coefficients of the regression equations for the edu- 
cated and uneducated groups. Let X be a vector of the personal charac- 
teristics L and L 2 . Then 

(11-5) G « % - W u = W e - fe(X tt ) + ftQtu) ~ % = E + R 

respectively, where E is the explained and R the unexplained residual 
part of G. In Kenya 16 percent of G is explained by the difference in 
employment experience; fully 84 percent of the gross difference is not 
explained and would therefore be conventionally attributed to discrimi- 



Table 11-2, Estimated Wage Functions for Form 4 Leavers 



All form 4 Family background Family background 

Country leavers groups F M groups F e 
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(5,39) 




(4 4j) 
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0.197 




0.190 




0.240 


D 4 




(2.80) 




(2.19) 




(1.95) 




-0.004 




-0.070 




-0.135 






(0.00) 




(0.77) 




(0.97) 


Constant 


6.4.39 


6.314 


6.443 


6.282 


6.600 


6.413 


R l 


0.34.3 


0.439 


0.340 


0.413 


0.297 


0.447 


N 


426 


425 


284 


284 


142 


141 


F 


45.48 


37.81 


74.04 


34.14 


30.84 


19.85 



o 



Tanzania 














L 


0.118 


0.111 


0.113 


0.111 


0.123 


0.113 




(9.55) 


(9.30) 


(7.02) 


(7.08) 


(6.38) 


(5.96) 


V 


-0.002 


-0.002 


-0.0022 


-0.002 


-0.003 


-0.003 




(4.94) 


(5.04) 


(3.54) 


(3.70) 


(3.42) 


(3.36) 


h 


-0.124 


-0.128 


* — 








— 




(1.67) 


(1.78) 










— 


h 


0.008 


0.008 










— 




(0.10) 


(0.10) 











— 


F 4 


0.033 


0.031 











— 




(0.36) 


(0.35) 











— 


Di 




0.411 





0.305 




0.488 


, , , 


(2.54) 





(1.35) 





(2.04) 


D 2 




0.240 





0.250 





0.256 







(2.91) 





(2.38) 





(1.85) 


Di 





0.046 





0.011 





0.081 




_ 


(0.63) 





(0.10) 





(0.73) 


D 4 




-0.175 





-0.134 





-0.185 







(2.04) 




(1.19) 





(1.40) 


Constant 


6.315 


6.309 


6.269 


6.235 


6.315 


6.315 


R 1 


0.407 


0.468 


0.412 


0.473 


0.393 


0.439 


N 


264 


262 


146 


145 


117 


117 


F 


37.09 


26.51 


52.08 


22.55 


38.51 


16.15 



— Not applicable. 

Notes: The figures in parentheses are f-statistics. Column numbers identify different regression specifications. F w , children of uneducated parents; F,, children 
of educated parents; F 2 , one parent with primary education and one with none; F\, both parents with secondary education; F 4l both parents with secondary 
education or one with primary education and one with secondary education (for the F variables the base category is F u both parents with no education); L % 
years of employment experience; D|, division 1 on form 4 examination; D Zs division 2; Dj, division 3; D 4l division 4 (D$, failed or did not sit the examination, 
is the base category). 
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nation. 5 In Tanzania the gross difference is small and the decomposition 
has little meaning. 

Educational Expansion and Labor Market Differentiation: 
The Linkages 

In this section we discuss whether the marked difference between Kenya 
and Tanzania in the structure of wages of form 4 leavers by family back- 
ground can be explained other than by discrimination. We first examine 
empirically the linkages summarized in equation 11-3. We then deter- 
mine how much our measure of discrimination in Kenya is reduced by 
taking account of the differences in cognitive achievement among family 
background groups of form 4 leavers. 
The first linkage in equation 11-3 is 

dzJZc > Q 
dz 

Although Kenya and Tanzania have similar primary and tertiary enroll- 
ment rates, Kenya has a markedly higher secondary enrollment rate. The 
difference is reacted in the educational composition of the urban wage 
labor force of the two countries. The proportion of the urban wage labor 
force with lower secondary education is 50 percent greater in Kenya than 
in Tanzania. The model's first linkage predicts that the distribution by 
family background of secondary places will be more equal in Kenya than 
in Tanzania and that the composition according to family background 
of secondary leavers in the wage labor force will become more represen- 
tative of the family background composition of the population. 

Table 11-3 confirms these predictions. Part A presents estimates of the 
probability of attending secondary school for children .n each family 
Sackground group as predicted Sy probit educational attainment func- 
tions with precisely the same specification in each country. 6 The average 
probability that a child of the most educated parents will attend second- 
ary school is very high — 0.85 in Kenya and 0.82 in Tanzania. Although 
the predicted probability for a child of uneducated parents is much lower 
in both countries, in Tanzania, at 0.16, it is less thai half the probability 
in Kenya, 0.36. The distribution of secondary opportunities is thus more 
equal in Kenya than in Tanzania. Part B indicates that among form 4 
leavers in the wage labor force a markedly higher proportion is from un- 
educated backgrounds in Kenya than in Tanzania. 

The second linkage is 

BZtJZe 
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Table 11-3. Secondary Attenders and Completers, 
by Family Background 



Item Kenya 



Tanzania 



A. 



Predicted probability of attending secondary school 1 



F, 0.36 

F 2 0.50 

F 3 0.69 

F 4 0.85 



0.16 
0.35 
0.48 
0.82 



B. 



Family background composition of secondary (form 4) 
completers (percent) 




22.9 
28.2 
27.6 
21.3 



Note: For definitions of variables, see note to table 11-2. 

a. Predicted from probit educational attainment functions, chapter 10. 



Part A of table 11-4 presents data from chapter 10 in the form of a 
cross-tabulation of family background and aggregate scores on the form 
4 examinations, with division 1 (D\) representing the highest and divi- 
sion 5 (Ds) the lowest scores. In Tanzania there is no discernible relation- 
ship between examination performance and family background. The 
small secondary system in Tanzania appears to be "creaming" the highest 
achievers among children of relatively uneducated parents, and they then 
compete on equal terms with children of more educated parents. In 
Kenya, by contrast, the proportion of form 4 leavers in the two highest 
divisions rises steeply with parents' educational level. The comparison of 
Kenya and Tanzania confirms the prediction that as the secondary system 
expands and draws in more children from relatively low socioeconomic 
backgrounds, a gap in cognitive skill will emerge between family back- 
ground groups. The relationship between examination score and family 
background is, however, much weaker for the group on which our analy- 
sis is focused — those who leave education at the end of form 4 and enter 
wage employment (part B) — than among all form 4 leavers, including 
those who continue their education beyond form 4 (part A). This is be- 
cause upper secondary schooling is highly selective of the highest scorers 
among form 4 leavers. 

To evaluate the third linkage 



dWJW lt 



14 



> 0 
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Table 11-4. Percentage Distribution of Performance on Form 4 
Examination, by Family Background 



Group 


D, D 2 


D, 


n. 


n. 


D. 




D. 


Da 




A, Form 4 leavers 


















f. 


6.5 21.1 


37.3 


25.4 


9.7 


10.8 


33.7 


27.7 


i\n 


6.0 


h 


14.9 21.6 


32.8 


21.6 


8.9 


10.6 


36.5 


36.5 


10.6 


5.9 


h 


16.2 27.0 


31.1 


17.6 


8.2 


9.4 


37.5 


31.3 


16.7 


5.2 


Fa 


30.2 30.2 


24.5 


13.2 


1.9 


9.4 


35.8 


41.5 


13.2 


0.0 


B. Form 4 attenders 


















Fx 


2.3 24.0 


40.6 


24.6 


8.6 


1.5 


30.8 


32.3 


27.7 


7.7 


F z 


7.2 21.2 


42.0 


22.3 


7.2 


4.8 


25.4 


47.6 


14.3 


7.9 


F 3 


7.0 24.7 


38.5 


18.4 


11.4 


4.3 


28.6 


37.1 


22.9 


7.1 


Fa 


5.0 16.9 


46.6 


25.9 


4.6 


5.6 


16.7 


58.3 


19.4 


0.0 



Note; For definitions of variables, see note to table 11-2. 



we modify our wage function, equation 11-4, as follows: 

(11-6) In W = a + bL + cL 2 + dF f + eD, 

where is a vector of examination scores with "failed" or "did not 
sit" (D$) as the base. This function allows us to measure the structure 
by family background of the wages of form 4 leavers, with performance 
on form 4 examinations standardized. We expect eDj to be positive and 
significant; that is, as human capital theory predicts, differences among 
form 4 leavers in human capital endowments, as measured by examina- 
tion scores, will be reflected in the structure of wages. 

Table 11-2 presents estimated wage functions for Kenya and Tanzania 
by family background. In both countries the fit of the function as mea- 
sured by R 2 is somewhat improved when examination performance is 
added to the equation (compare columns 1 and 2). In both countries the 
coefficients on the D variables increase monotonically with examination 
score, except for the coefficient on D4, which is small. The coefficients 
on D\ and D2, the highest divisions, are positive, large, and highly signifi- 
cant. Table 11-5 indicates that the predicted wages of a representative 
form 4 leaver are 121 percent higher in Kenya and 51 percent higher in 
Tanzania if the person was placed in division 1 rather than in division 
5. Note the consistency of these findings with those in chapter 3. 

How large is the bias in the measurement of discrimination that arises 
when differences in endowments among family background groups are 
ignored? Table 11-2 shows that in Tanzania the coefficients on the F vari- 
ables are not altered by the inclusion of examination performance; these 
coefficients remain small and insignificant. In Kenya, by contrast, the co- 



enya 



Tanzania 
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Table 11-5. Predicted Standardized Earnings of Form 4 Leavers with 
Ten Years of Employment Experience, by Performance on Form 4 
Examination 



Division 
of pass 


Kenya 




Tanzania 




Shillings per month 


Index 


Shillings per month 


Index 


D. 


3,413 


221 


2,391 


151 


Dz 


2,355 


152 


2,015 


127 


D 3 


1,882 


122 


1,659 


105 


D 4 


1,540 


100 


1,330 


84 


D s 


1,546 


100 


1,585 


100 



Note: Earnings are predicted from equation 2, table 11-2, standardizing at the mean 
of independent variables oth. than D r For definitions of variables, see note to table 11-2. 



efficients on Ft and F 4 are smaller and less significant when examination 
performance is included. (The coefficient on in column 2 is actually 
statistically insignificant.) We predicted the wages of form 4 leavers by 
family background, with performance on form 4 examinations standard- 
ized. Part A of table 11-6 presents the results of these simulations. A com- 
parison with the predicted wages in part B of table 11-1 indicates no 
change in Tanzania. In Kenya the wage premium earned by the F* group 
falls from 12 to 7 percent, and the premium earned by the F4 group falls 
from 148 to 140 percent. 

By using table 11-2 (columns 4 and 6), it is possible to take account 
of examinationj>erformance in the decomposition of the gross wage dif- 
ference (W e - W„). In Kenya 16 percent of G is explained by the difference 
in employment experience, 22 percent is explained by differences in ex- 
amination performance, and the residual attributable to discrimination 
is reduced from 84 to 62 percent. 

The impact of differences in cognitive skill on our measure of discrimi- 
nation by family background would be substantially larger if all form 
4 examination takers terminated their education at that stage. The fact 
that many of the highest achievers on form 4 examinations continue their 
education weakens the relationship between examination performance 
and family background among form 4 leavers. Part B of table 11-6 shows 
what the wages of the different family background groups would have 
been had all form 4 attendee left at that stage. We substituted examina- 
tion performance for all form 4 attenders (part A of table 11-4) into the 
regression for form 4 leavers in column 2 of table 11-2, with the family 
background dummies set at zero, and derived predicted wages. Differ- 
ences in examination performance alone (that is, without the effects at 
discrimination) yield a 22 percent difference between the highest and the 
lowest family background groups. 
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Table 11-6. Predicted Earnings, by Family Background 



Kenya Tanzania 



1,575 


100 


1,450 


100 


1,556 


99 


1,275 


88 


1,689 


107 


1,461 


101 


2,203 


140 


1,495 


103 



Item Shillings per month Index Shillings per month Index 

A. Predicted earnings of form 4 leavers with ten years of employment 
experience* 

Fx 

h 

h 

F< 

B. Predicted earnings of form 4 attenders with ten years of employment 
experience 

F x 1,644 100 

F 2 1,758 107 

F 3 1,806 110 

F 4 2^013 122 — - 

• • • Not calculated. 

Note: For definitions of variables, see note to table 11-2. 
a. All groups are simulated to have mean performance on form 4 examinations. 



Conclusions 

We confirmed that in Kenya, for those who left school on completing 
form 4, there is a strong positive relationship between family back- 
ground, as measured by parents' education, and labor market perfor- 
mance, as measured by the wage. This relationship helps to explain why 
there is no more intergenerational mobility in Kenya than in Tanzania. 
Both of our hypotheses concerning this outcome were borne out: there 
is greater discrimination by family background in Kenya than in Tanza- 
nia, and there is greater differentiation by performance in school. The 
former phenomenon seems to be the more important. It is clear that the 
greater expansion of enrollment in Kenya induced greater differentiation 
by performance in school. It is possible — but this is speculation — that 
educational expansion may also have generated the greater discrimina- 
tion found in Kenya. Employers, faced with a larger pool of secondary 
leavers, may be using family background as a screening device. 

A general methodological point also emerges from the analysis. To at- 
tempt to measure labor market discrimination while ignoring the interac- 
tion between the market for education and the market for labor carries 
a risk of error in the measurement of discrimination and its change over 
time. Rapid expansion of the education system may induce a widening 
of the gap in human capital endowments (as measured by academic 
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performance) between groups from different family backgrounds. If the 
conventional specification of the human capital wage function is then 
used to standardize the gross wage difference between the groups for dif- 
ferences in endowments, the residual will overestimate wage discrimina- 
tion. Years of schooling is too crude a proxy for economically productive 
skills acquired betore entering employment. The variance in human capi- 
tal endowments among children with the same years of schooling is large, 
and some of what appears to be discrimination actually reflects the 
poorer academic performance of the group that is most subject to dis- 
crimination. Including measures of academic performance in the wage 
function reduces the residual in Kenya by roughly a quarter, although 
a substantial amount of discrimination remains. 

The results of this chapter should not mislead us into thinking that 
family background has little or no influence on returns to schooling. In 
appendix I we show that returns to schooling, where schooling is mea- 
sured by a continuous variable, increase markedly with parents' educa- 
tion in both countries. The findings suggest that family background af- 
fects earnings because out-of-school investments in human capital by 
educated families complement school investments and enable the chil- 
dren to learn more in school and because children from educated families 
attend better schools. The results also suggest that the independent ef- 
fects of human capital acquired out of school and of labor market dis- 
crimination are of less importance. 

Notes 

1. For empirical evidence that observed parental schooling is an imperfect 
proxy for parental influences on child development, see Behrman and others 
(1980) and Olneck (1977) for the United States and Behrman and Wolfe (1984a, 
1984b) and Behrman and Wolfe (forthcoming) for Nicaragua. In our sample, 
however, the parental generation consists almost entirely of very poor subsistence 
farmers. Thus such commonly used measures of family status as fathers* occupa- 
tion or income are not useful, and parents* education seems the best indicator 
of differentiation among families. 

2. Educated people generally live in areas where the quality of schooling is 
above average. The quality of schooling appears to be an important determinant 
of productivity. For example, in Brazil, Behrman and Birdsall (1983) estimated 
the social return to school quality, using teachers* education as an indicator of 
quality, and found it to be substantially higher than the social return to school 
quantity. 

3. The wage function represented by equation 11-2 is stratified by educational 
level and therefore does not include years of education among the independent 
variables as would the aggregate version. In the empirical analysis C is measured 
by results on the form 4 examination. 

4. See Blinder (1973), Brown, Moon, and Zoloth (1980), Malkiel and Malkiel 
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(1973), and Oaxaca (1973a, 1973b). For developing countries see Behrman and 
Wolfe (forthcoming), and Knight and Sabot (1982). 

5. The corresponding decomposition in which the F3, F4 group is paid accord- 
ing to the F|, Fi wage structure yields essentially the same result. 

6. The function is of the following general form: Prob( Y = 1) « *(X'0), where 
V is a dichotomous variable that takes the value 1 if the individual attended 
secondary school or 0 if he or she did not, X is a vector of exogenous variables, 
including family background, and <P(X'(3) is the cumulative unit normal distribu- 
tion function. The results are derived from the estimated equations presented in 
chapter 10. 
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The Cost-Benefit Analysis 
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Methodological 
and Policy Issues 




Chapter 12 



The Returns to Cognitive Skill 
Acquired in School 

Many studies have been conducted on the educational rate of return 
in both developed and developing countries. Psacharopoulos (1973, 
1981) has compiled such estimates from forty-four countries. Although 
the quality of data and the sophistication of methods and interpretations 
vary, a fairly standard methodology has been employed, as noted in pre- 
vious chapters. In chapter 3 we discussed a well-known criticism of the 
use of rates of return as a criterion for government policy on educational 
expansion. It has been argued that the generally observed positive rela- 
tionship between educational level and earnings does not necessarily 
show the effect on productivity of human capital acquired in school. 
Rathe could wholly or partially represent the influence on earnings 
of na a ability. Employers may reward the ability of individual work- 
ers, or they may use education as a statistical screening device for ability. 
Alternatively, the correlation may include an element of credentialism — 
that is, payments for education irrespective of its productive value, on 
account of social relationships or concepts of fairness. The standard 
methodology simply assumes away these possibilities. 

This chapter presents a methodological innovation that takes empirical 
account of this criticism and that thus has important policy implications. 
We use the recursive model developed and estimated in chapter 3 to mea- 
sure the rate of return on education by tracing the effect of schooling 
on cognitive skill and hence on earnings. The empirical analysis is based 
on the Kenyan subsample for which we have data on reasoning ability 
and cognitive skill. The analysis is confined to Kenya because the small 
size of our subsample prevents our taking account econometrically of the 
large impact that the Tanzanian government's pay policy has on the 
structure of earnings and the returns to education. In chapter 13 we focus 
on the complicating effect of pay policy on rates of return, using the full 
samples. 

The secondary system in Kenya is competitive — access to subsidized 
places in government schools is based on examination performance — and 
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Table 12-1, Decomposition of the Earnings Premium and 
of the Social Rate of Return to Secondary Education in Kenya 

(percent) 



Source Increase in 

of estimate earnings 



Social rate 
of return 



Standard equation 61 



Recursive system, all effects 66 

Ability 3 

Credentialism 21 

Cognitive skill 33 

Cognitive skill and credentialism 61 



15 



1 

7 

14 



• • • Negative rate; could not be calculated. 

Notes: The percentage addition to earnings is based on posttax earnings data, which 
were used to estimate equations 12-1 through 12-4, 

The social benefits of secondary schooling are based on the simulated streams of pretax 
earnings to primary and secondary completers. The primary completers are assumed to be 
in the labor force for fort 1 / years and the secondary completers for thirty-six years. 

Only net-of-tax earnings data were obtained from employees, but data on pretax and 
posttax earnings for a subsample were collected from employers as a check. From these 
a quadratic relationship between pretax and posttax earnings was estimated and was then 
used to derive the pretax from the posttax stream. 

The costs of secondary schooling used in estimating social rates of return are earnings 
forgone during the four years of schooling, direct private expenses, and government subsi- 
dies. Direct private cost per student is based on the reported expenditures by survey respon- 
dents on the education of their children in secondary school. The public subsidy per student 
is obtained from official figures of annual government expenditures on secondary education 
divided by total (government and private) secondary enrollment. 

The average duration of job search (two years for primary completers and one year for 
secondary completers) was allowed for in estimating the net benefit stream. 

A percentage rate of return reported as x indicates a value lying between x and x + 1, 

years of schooling may provide good signals of ability. Moreover, institu- 
tional arrangements suggest that entry grades and pay in public sector 
employment are influenced by educational qualifications. Thus, although 
conventional estimates indicate that the rate of return to secondary edu- 
cation is high (see table 12-1), explanations of the earnings-education re- 
lationship in terms of ability, screening, or credentialism cannot be dis- 
missed. 



The Three-Equation System 

Recall our three-equation recursive system: 

(12-1) S = a {) + a { R + a 2 P + a^F, + v 

(12-2) H - b {) + M + M + b)G + M + y 
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(12-3) In W = c 0 + c,S + c 2 R + c 3 H + c 4 L + c 5 L z + z 

Equation 12-1 reflects the effect of natural ability on educational attain- 
ment within a subsidized and competitive education system, as well as 
the influence of the size of the school system and of family background. 
Equation 12-2 is an educational production function in which cognitive 
achievement depends on reasoning ability, educational attainment, and 
proxies for quality of schooling. The earnings function specified in equa- 
tion 12-3 includes the conventional variables, educational attainment 
and employment experience, and, in addition, our measures of reasoning 
ability and cognitive skill. The dependent variable is pretax earnings. 

It is possible to interpret the coefficient on S in the earnings function 
as the effect of credentialism, the coefficient on R as the effect of natural 
ability independent of schooling, and the coefficient on H as the effect 
of human capital formation. Although the R and H variables represent 
a distinct advance in rate of return analysis, their possible limitations 
should be recalled in interpreting tne results discussed below. If thk, rea- 
soning score is too narrow a measure of natural ability and the cognitive 
skill score too narrow a measure of the productive traits acquired in 
school, the coefficients on R and H are likely to understate the impor- 
tance of natural ability and human capital formation, and insofar as these 
omitted elements are positively correlated with educational attainment, 
the coefficient on S is likely to overstate the importance of credentialism. 

The educational attainment function, which is based on equation 12-1, 
was estimated by means of probit analysis. It is reproduced from chapter 
3: 

(12-10 1.816 + 0.049R+ 0.070P + 0.184F, + 0.530F 2 ) 

(4.501) (3.075) (3.918) (0.752) (1.975) 

where x 2 = 46.54, p is the probability of going on to secondary school, 
<t>( • ) is the cumulative unit normal distribution, and the figures in paren- 
theses are ^-statistics. The probability of going on to secondary school 
is positively and significantly related to the ability score, to the secondary 
enrollment ratio, and to both parents' being educated. 

The educational attainment function is relevant insofar as the second- 
ary schor! system selects the more able and the more able acquire rela- 
tively more cognitive skill as a result of their secondary schooling. The 
significant positive coefficient on R provides a justification for regarding 
the difference in mean reasoning ability between secondary and primary 
leavers (R s - R p = 30.3 - 25.7 = 4.6) as a consequence of the selection 
process for secondary school. It will be used to indicate the contribution 
that the selection function of secondary schooling makes to human capi- 
tal acquisition. 1 

The educational production function, from chapter 3, is as follows: 
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(12-2') H = 15.49 + 0.560R + 11.745S + 3.366G - 3.567B 

(5.55) (8.50) (2.49) (1.78) 

where R 2 * 0.42, the percentage standard error of H = 21, and the fig- 
ures in parentheses are ^-statistics. 2 Secondary education raises H by 
11.75 points, or in the proportion 0.30 at the mean, and the elasticity 
of response of H to R is 0.40 at the mean. The educational production 
function shows that secondary schooling does indeed raise cognitive skill 
and that the selection function of secondary schooling, by choosing the 
more able, contributes to acquisition of cognitive skill. We present evi- 
dence below that the coefficient on S represents cognitive skill acquired 
in secondary education and not selection by secondary schools of pri- 
mary leavers with higher levels of cognitive skill. 
The earnings function was estimated to be 

(12-3') In W = 5.459 + 0.192S + 0.006R + 0.020H + O.045L 

(2.47) (1.32) (6.18) (9.84) 

where R l = 0.44 and the figures in parentheses are f-statistics. The V 
term was dropped owing to its lack of statistical significance. Earnings 
are raised significantly by a unit increase in cognitive skill but not by a 
unit increase in reasoning ability. The product b 2 • tr 3 shows the effect on 
earnings of learning one's lessons in secondary school. The value of this 
product (0.23) indicates that when reasoning ability is held constant, 
cognitive skill acquired in secondary school raises earnings by 26 percent. 
The credentialist effect of secondary schooling on earnings is also signifi- 
cantly positive but smaller. 

Simulating the Rate of Return to Acquisition 
of Human Capital 

The earnings function used for the standard estimation of the rate of re- 
turn on secondary schooling is of the form: 

(12-4) In W = c[) + c\S + c'oL + c^U + z' 

that is, equation 12-3 without the R and H terms. The net benefit streams 
of primary and of secondary leavers differ each year by the amount c\ 
(in natural logs) and by the earnings forgone and other costs incurred 
while attending secondary school. The annual difference, ti, is simply as- 
sumed to be the measure of human capital acquired in school. 

The object of our simulation exercise is to use the three-equation sys- 
tem to decompose the annual difference in earnings as estimated above, 
c'u into three parts that correspond to the effects of credentialism, abil- 
ity, and cognitive skill. The credentialist effect of secondary school at- 
tendance on annual earnings, when reasoning ability and cognitive skill 
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are held constant, is given by C\. Because those who attend secondary 
school ajre more able, their annual earnings are higher by the amount Ci 
(R s - R p ). The contribution to annual earnings of cognitive skill ac- 
quired in school has two components, corresponding to the selection 
function and the educational function of secondary schooling: c$[b\(R s 
- Rp) + hi]. The sum of all three effects is given by the expression: 

ci + c 2 (R s - Rp) + c>[b x (R s - Rp) + b 2 ] 

This term should correspond to c\ in the standard method of estimating 
benefits, based on equation 12-4. 

Table 12-1 shows estimates, from the standard equation and from the 
recursive system, the percentage addition to annual earnings that is 
attributable to secondary schooling. When the lecursive system is used, 
the increase in earnings attributable to all the separate effects combined 
is 66 percent, close to the prediction from the standard equation. This 
is also true if the standard equation, with S deleted, is estimated sepa- 
rately for primary and secondary leavers, which is equivalent to inserting 
interaction terms between S and the experience terms in equation 12-4. 
Ability accounts for very little of this total, credentialism for a third, and 
cognitive skill for no less than half. A combination of cognitive skill and 
credentialism accounts for almost all of the increase. 

Table 12-1 also presents estimates of the social rate of return derived 
by following the standard methodology in every respect except the de- 
composition of benefits. On the standard definition of the benefit stream, 
the return is 13 percent. When the recursive system is used and all the 
effects are combined, it is 15 percent. The pattern of rates of return does 
not correspond to the pattern of increases in earnings, however, because 
rates of return have a different lower bound. Owing to the initial costs, 
a zero gross benefit involves an infinitely negative rate of return, and a 
small addition to earnings, such as that contributed by ability, involves 
a large negative rate. For simitar reasons the rate of return attributable 
to credentialism is a mere 1 percent. Only cognitive skill produces a sub- 
stantial positive return, 7 percent. 

It would seem, therefore, that the return to secondary education 
through acquisition of cognitive skill is quite high but is little more than 
half that estimated according to the standard methodology. The com- 
bined effects of cognitive skill and credentialism, however, produce a re- 
turn of no less than 14 percent. Much therefore depends on the inter- 
pretation placed on the coefficient of secondary school attendance in 
equation 12-1. We have so far assumed that it represents credentialism, 
but secondary school attendance could plausibly be acting as a proxy for 
acquisition of norcognitive human capital in secondary school. In that 
case our credentialism effect would, in whole or in part, represent human 
capital formation. Our estimated return from cognitive skill provides a 
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lower bound on the return on human capital acquired in secondary 
school, that is, on the social rate of return. 

Conclusions 

The purpose of this chapter has not been to unveil the "true" rate of re- 
turn to expenditure on secondary education in Kenya, Instead, the inten- 
tion has been to make a methodological contribution by taking quantita- 
tive account of a well-known but little-heeded criticism of standard rate 
of return estimates. We regard the results as illustrative rather than as 
providing an operational criterion. 

Our labor market survey permits us to estimate the rate of return on 
cognitive skill acquired in secondary school within the framework of our 
recursive model, which consists of an educational attainment function, 
an educational production function, and an expanded earnings function. 
It is possible, therefore, to address the issue of how to interpret the coeffi- 
cient on the schooling variable in the standard earnings function rather 
than to beg the question in the usual way. 

Four years of secondary schooling in Kenya, through their effect on 
cognitive skill, raise earnings throughout the working life by 33 percent. 
But the costs of secondary schooling depress the return on these benefits 
to 7 percent. The direct effect of schooling on earnings and the indirect 
effect through cognitive skill together account for the entire rate of return 
estimated by thj standard method. Since the direct effect of schooling 
might represent either credentialism or elements of human capital not 
captured by our measure, we conclude that the social rate of return may 
be as high as that obtained from the standard method but could be sub-* 
stantially lower. 

If the issue with which we have been concerned here were the only crit- 
icism of rate of return analysis, our findings would tend to vindicate the 
use of the standard methodology in Kenya. Although isolating the influ- 
ence of cognitive skill reduces the rate of return, that rate remains positive 
and large. 

Notes 

1. There is evidence to refute the alternative interpretation — that secondary ed- 
ucation enhances reasoning ability. In Tanzania the mean value of H in the 
weighted sample was much lower and the difference was statistically significant, 
reflecting the lower proportion of Tanzanians with secondary education, whereas 
the mean value of R was similar and the difference was not at all significant. 

2. A log-linear specification with the continuous variables H and R in natural 
logarithms was also estimated but was inferior in that the percentage standard 
error of H was higher (29 percent) and the significance of some coefficients was 
lower. 
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Chapter 13 



Public Sector Pay and 
Employment Policy and the 
Rate of Return to Education 



In the cost-benefit analysis of educational projects the presumption 
is that the wage structure is the product of the unfettered market interac- 
tion of sellers and profit-maximizing buyers of labor services and there- 
fore accurately reflects the difference in productivity between more edu- 
cated and less educated workers. It is well-known, however, that 
nonmarktt forces influence wages. For example, in the United States, 
other things being equal, wages are higher in union than in nonunion 
establishments (see Freeman and Medoff 1981, and Lewis 1963), and 
there is also ev ; dence that the educational structure of wages is more 
compressed in the former, creating a difference in the returns to educa- 
tion (see Freeman and Medoff 1981, and Shapiro 1978). Union behavior 
can thus influence and perhaps bias conventional measures of rates of 
return. 

Wages in the public sector are set through complex administrative pro- 
cedures. Government pay policy can therefore segment the labor market 
and influence the returns to education. This is less likely to occur where, 
as is often the case in high-income countries, governments adhere to the 
pre\ ailing wage model of public sector pay determination, under which 
the public sector adopts the level and structure of wages in the private 
sector. Government pay policy is more likely to produce labor market 
segmentation in low-income countries. First, the public sector tends to 
be large; it often accounts for more than half of the wage earners in such 
countries. The importance of the public sector and, in some cases, its abil- 
ity to restrict the interscctoral mobility of labor reduce the need for the 
government to act as a price taker in a competitive labor market. Second, 
in addition to the goal of allocative efficiency, governments in low- 
income countries have fiscal, employment, distributional, and political 
goals and often use public sector pay and employment policy to try to 
achieve them. 
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Does public sector pay policy bias conventional estimates of social 
rates of return to investment in education? In practice, economists have 
tended to ignore this issue, even for countries in which government 
adopts an active pay policy. And when the issue has been addressed (see 
Psacharopoulos 1981, p. 332), 1 the suggested resolution — that data for 
the private sector be used — m^y also prove unsatisfactory because it ig- 
nores interactions. It has long been recognized that changes in wages 
(and therefore in labor supply and demand) in union establishments in- 
fluence labor supply and demand (and therefore wages) in nonunion es- 
tablishments (Freeman and Medoff 1982). Similarly, the direct effects of 
government pay policy in the public sector are likely to have indirect ef- 
fects on wages in the private sector. Indeed, the indirect effects may prove 
more difficult to analyze in this case because of the control of labor mo- 
bility that governments sometimes exercise. 

Public sector employment decisions introduce a further complication 
into the calculation of social rates of return. When a union alters wages, 
private employers adjust the level of employment so that, given the new 
level and structure of wages, profits are maximized. Although wages dif- 
fer between sectors, the equality of wages and marginal product is main- 
tained. When the government alters public sector v.ages, the effect on em- 
ployment is difficult to determine because the government does not 
necessarily act as a profit maximizer. The effect that government inter- 
vention in the labor market has on rates of return depends not only on 
the government's wage policy but also on its employment policy because 
the latter governs the relationship between wages and marginal produc- 
tivity in the public sector. 

Kenya and Tanzania differ markedly in their public sector pay policies. 
Whereas the Kenyan government has adopted the prevailing wage model, 
the Tanzanian government has used its control over pay in the public sec- 
tor to equalize the distribution of wages. Government employment poli- 
cies also differ, as suggested by the higher share of wage employment in 
the public sector in Tanzania (61 percent) than in Kenya (39 percent). 
We do not attempt to make definitive estimates of the rates of return for 
these countries. Our more limited aim is to examine the sensitivity of con- 
ventional estimates to alternative models of government pay and employ- 
ment policy and of government control of labor mobility. We find consid- 
erable sensitivity, particularly in Tanzania. In the cost-benefit analysis of 
educational investment more attention must be paid to labor market poli- 
cies for the public sector. 

Conventional Estimates of the Rate of Return 

As we have noted, the supply of secondary completers in relation to the 
supply of primary completers is much greater in Kenya than in Tanzania. 
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In Kenya the ratio of the stock of primary completers in wage employ- 
ment to that of secondary completers is 1.17 to 1; in Tanzania it is 0.69 
to 1. The occupational structure of employment is similar in the two 
countries; this and other evidence indicate that their relative demand 
functions for the two educational categories are similar (see chapter 7). 
Given the same relative demand functions, a competitive labor market 
model predicts a larger wage premium on secondary education, and 
therefore higher gross returns to secondary education, in the country 
with the smaller relative supply. If we assume a similar cost structure in 
the two countries, we would therefore expect the rate of return to second- 
ary education to be higher in Tanzania than in Kenya. 

This prediction, however, ignores the impact of government pay and 
employment policies, which differ greatly in the two countries. After the 
Arusha Declaration of 1967, which set Tanzania on a socialist path, the 
government adopted a policy of compressing the wage structure in the in- 
terest of greater equality. Although the policy applies throughout the 
wage sector (and beyond), it has far more leverage in government service 
and in parastatal (nationalized and partly nationalized) bodies than in 
private firms. Pay scales in both the government and the parastatal sec- 
tors are administratively determined. An organ of government lays down 
uniform occupational pay scales for all parastatal bodies on the basis of 
government pay scales. Government accounts for 24 percent of employ- 
ees in the Tanzanian sample, and the parastatals account for 38 percent. 
The public sector is thus large enough to pursue an independent pay pol- 
icy for many occupations without fear of losing workers *o the private 
sector. We hypothesized, therefore, that pay in the public sector is lower 
at the higher levels anu less dispersed than in the private sector and that 
the depressing effect of the pay policy on wages is more marked at the 
secondary than at the primary level. This hypothesis was confirmed in 
chapter 7. Because of the size of the public sector in Tanzania and the 
egalitarian pay policy of the government, the observed structure of wages 
differs considerably from the wages that would prevail in a competitive 
labor market. 

In chapter 12 the earnings streams were derived from an aggregate 
function for the subsample of primary and secondary completers that in- 
cluded a dummy variable for secondary education. Here we use the full 
sample and obtain the earnings streams from separate functions for pri- 
mary and secondary completers. The following is an example. 

(13-1) In W = a + hi + cL l + Xdfic, + u 

These cross-sectional earnings functions are used to simulate two time 
series, W f) and W s , that represent the predicted wages, over their expected 
working lives, of primary and secondary completers. The difference be- 
tween the educational groups in predicted lifetime earnings is interpreted 
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as a measure of the difference in productivity between the two groups 
that is attributable to cognitive skill or other marketable traits acquired 
in secondary education. The difference in earnings is used as the estimate 
of the social benefits of secondary education, In this chapter we ab- 
stracted from the issue that we discussed in chapter 12— the extent to 
which the social benefits of secondary education are redMced because em- 
ployers use educational attainment to screen for natural ability or pay 
a premium for educational credentials irrespective of the impact of 
schooling on labor productivity. 

Equation 13-1 is the basis for our ana-/ 1 ***- The inclusion of the X> 
terms, which we discuss further below, dm:, not alier the two prcdittei 
earnings streams, nor, therefore, the rate of rer-.-ru, \ 'iovided that the coef 
ficients d are multiplied by the mean values X^ for each educational 
subsample. The implication is that difference:; in X, between primary and 
secondary completers are attributable to secondary education. An advan- 
tage of including X/ is that when it is set equal to the mear. value for 
primary and secondary completers combined, the part of dte benefit 
stream that arises from subsample differences in such characteristics as 
race that are not attributable to secondary education can be eliminated. 
Among the X, variables is /*, a set of ownership category dummies, which 
captures the effect of government pay policy in the public sector. Other 
characteristics included in the X/ vector are race, sex, formal training, 
employment status (casual or regular), and occupation. 2 In the next sec- 
tion we use the /* variables to estimate separate earnings streams, and 
therefore rates of return, for workers in the public and private sectors. 

We estimated equation 13-1 for primary (standard 7) completers and 
for secondary (form 4) completers in both Kenya and Tanzania. As is gen- 
erally the case, the predicted earnings of secondary completers at comple- 
tion of schooling or soon thereafter exceed those of primary completers, 
and they rise more steeply with employment experience. The gross re- 
turns are similar in Kenya and Tanzania, and so are costs. Under the con- 
ventional method of estimation the aggregate net rate of return is 13 per- 
cent in both Kenya and Tanzania. 5 These results are not consistent with 
our expectation that returns are higher in Tanzania, where secondary 
completers are in scarcer supply. The explanation may lie in the differ- 
ences between the two countries in public sector pay and employment 
policies and in the convention of ignoring those differences. 

A potential weakness of these establishment-based surveys for cost- 
benefit analysis is that the sample excludes educated workers who are 
not in urban wage employment (see Psacharopoulos 1973). Like many 
rate of return studies that focus exclusively on urban wage employment, 
our estimate of the rate of return to secondary schooling may be subject 
to bias owing to differential labor market selectivity of primary and sec- 
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ondary completers. Our comparison of rates of return in the public and 
private sectors, however, is less likely to be subject to this source of bias, 

The Sensitivity of the Rate of Return to Alternative 
Models of Pay and Employment Policy 

The Competitive Labor Market Model 

Figure 13-1 depicts the model of public sector pay and employment pol- 
icy that underlies the method of estimating the rate of return to second- 
ary education employed above. For heuristic purposes the model focuses 
on the absolute levels of productivity, wage, and employment of sec- 
ondary completers rather than on their levels in relation to primary 
completers. 4 Assume a fixed supply of secondary completers (S), shown 
as the length of the horizontal axis. On the vertical axis is the wage (W) 
of secondary completers. The demand curve for the public sector (D g ) 
is measured to the right of the left-hand vertical axis, and that for the 
private sector (D p ) is measured to the left of the right-hand vertical axis. 
Both D g and D p are assumed to be downward sloping. If the labor mar- 
ket is perfectly competitive, then in equilibrium the wage equals the social 
marginal product of labor and no reallocation of secondary completers 
between sectors can increase output. Moreover, any intersectoral wage 
differential will be eroded through labor mobility. The competitive mar- 
ket wage (where D p + D g = S) is shown as W c . The issue is whether 
this model best describes intersectoral wage relations in East Africa, 

Wage Reduction Models 

In figure 13-2 the government, motivated by fiscal or egalitarian con- 
siderations, intervenes and lowers the wage in the public sector from W c 
to W g . The pay and employment outcomes of this pay policy depend on 
the degree of government control over intersectoral mobility and on gov- 
ernment employment policy. In panel A we assume that the government 
has complete control over the intersectoral allocation of labor and, in de- 
termining the level of public sector employment, behaves as a profit maxi- 
mizes The government can choose how many workers to employ irre- 
spective of the wage it pays them. Given W^, it chooses D gt The supply 
of labor to the private sector is thereby reduced, and the private sector 
wage {W p ) is raised above W c . Secondary completers in the private sector 
are paid substantially more than those in the public sector. 

In panel B the government also has complete control over the in- 
tersectoral allocation of labor. In this case, however, social efficiency 
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Figure 13-1. Public Sector Pay and Employment Policy; 

The Competitive Labor Market Model (Unconstrained Mobility; 

Profit Maximization) 



W W 




Note: W = wage of secondary leaven,; W c = competitive market wage; W g = public sector 
wage; W p = private sector wage; SMP g = social marginal product in the public sector; 
SMP P - social marginal product in the private sector; D g = demand for labor in the public 
sector; D p = demand for labor in the private sector; 5, = supply of secondary leavers. 

in the allocation of labor determines the governments choice of the num- 
ber of secondary completers in public sector employment. The govern- 
ment decides on the public sector employment level on the basis of the 
competitive wage, W c . W t - W H is, in effect, a windfall tax on public 
sector employees. The allocation of labor between sectors is not altered 
by pay policy. An intersectoral wage gap exists, but — because there is 
no reduction in the supply of secondary completers to the private 
sector — it is less than in panel A. The private sector wage is unchanged: 
W„ = W c . 

Panel C illustrates the case in which the government does not have 
complete control over the intersectoral allocation of labor. It is assumed 
that the public sector loses some of its secondary completers to the 
private sector on account of reduction in its wage, but mobility is not 
sufficient to eliminate the differential; that is, the government posstsses 
some retaining power. Given that S g is the supply curv* of secondary 
completers to the public sector, the supply to the private sector is in- 
creased as a result of the cut in public sector pay. W p therefore falls below 
W t , but a differential remains; Wp > W H . The differential is smaller than 
in either of the other cases. 
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Figure 13-2. Public Sector Pay am l." ployment Policy: Wage Reduction 
Models 



A, Totally Constrained Mobility; Profit Maximization 
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B. Totally Constrained Mobility; Allocative ELciency 



W e = SMP 




= SMP. 



C. Partially Controlled Mobility; Constrained Profit Maximization 




-~D S D p ^ 

Note: S g , supply of secondary le?vers to the public sector. For other definitions see note 
to figure 13-1. 
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The Employment Expansion Model 

Figure 13-3, like figure 13-1, assumes that the government acts as a 
price taker. In contrast to the competitive labor market model, however, 
the government doe; not behave as a profit maximizer in determining the 
level of public sector employment but attaches a value to public sector 
employment for its own sake. For instance, politicians may place a value 
on keeping the educated contented, or the bureaucracy may have the mo- 
tive and the means to enlarge itself. In the figure SMP g is the demand 
curve in a competitive labor market in which the public sector acts a? 
a profit-maximizing employer, and W c is the wage that is the outcome 
of competition and profit maximization. The actual demand for second- 
ary completers in the public sector is D g , which lies to the right of SMP g . 

At any given wage the government seeks to employ more secondary 
completers than would a profit-maximizing employer. The increase in 
public sector labor demand raises the total demand for secondary 
completers and therefore raises both W p and W g \ in equilibrium W g = 
W p > W c . This model of public sector employment policy does not itself 
involve an intersectoral wage gap, but it could be combined with the 
model of public sector pay policy depicted in figure 13-2. The gov- 
ernment could intervene both to lower the wage and to employ at that 
wage more secondary completers than would a profit-maximizing 
employer. 

Figure 13-3. Public Sector Pay and Employment Policy: The Employment 
Expansion Mod c l (Unconstrained Mobility; Overmanning) 




Dp 
/ 



W p = SMP p 



SMP, 



s 




Note: For definitions see note to figure 13-1. 
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Rates of Return in the Public and Private Sectors 

We examine whether public sector pay policy has segmented the labor 
market in Kenya and Tanzania. Are the (standardized) wages of primary 
and secondary completers significantly different in the two sectors? Do 
the observed differences in wages lead to intersectoral differences in the 
rate of return to secondary education? Are the observed differences in 
wages a consequence of labor market segmentation, or do they come 
about simply because one sector is more selective than the other about 
the human capital endowments of its employees? 

Table 13-1 presents the regressions based on equation 13-1 that are 
used to predict the wage streams of primary and secondary completers. 
Our interest here is in the dummy variables (/*) that indicate the owner- 
ship category (sector) of the firm by which the individual is employed. 
/, represents the private sector, J 2 the government sector, and /.i the 
parastatal sector in Tanzania and the state corporation sector in Kenya. 
Together }i and J 3 make up the public sector. The coefficients on these 
variables indicate whether workers who in other respects have the same 
characteristics receive higher or lower wages simply because they are em- 
ployed in the public or in the private sector/ 

In the primary completer equation for Kenya the /* dummies are small 
and are not statistically significant — that is, sector of employment ' as no 
independent influence on the wages of primary completers. In the sec- 
ondary completer equation the coefficient on J 3 is not significant, but the 
coefficient on J 2 is significant and negative; that is, other tl ngs being 
equal, a secondary completer in govern. ient employment is paid less than 
in the private sector. The set of four coefficients suggests that in Kenya 
public sector pay policy has a mildly compressive effect on the wage pre- 
mium earned by secondary completers. 

In Tanzania all four coefficients on /* are statistically significant. At 
the primary level the J 2 and /j coefficients are similar in value but of op- 
posite sign, suggesting that on balance employment in the public sector 
has no independent influence on earnings. At tht secondary level the ]i 
and | } coefficients are large and negative— that is, other things being 
equal, a secondary completer earns substantially less in the public than 
in the private sector. The set of four coefficients suggests that 1 Tanzania 
public sector pay policy has had a substantial compressive effect on the 
wage premium earned by secondary completers. 

We predict sector-specific earnings streams for primary and secondary 
completers as a basis for estimating separate rates of return to secondary 
education in the public and private sectors. For secondary completers the 
predicted earnings streams are given by: 
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Table 13-1. Earnings Functions for Primary and Secondary Completers, 
from Equation 13-1 



Kenya Tanzania 



Variable 


Primary 
completers 


Secondary 
completers 


Primary 
completers 


Secondary 
completers 


L 


0.0412 


0.0689 


0.0348 


0.0832 




(3.60) 


(5.13) 


(4.16) 


(5.63) 


L 1 


-0.0005 


-0.0011 


-0.0002 


-0.0013 




(1.52) 


(2.17) 


(0.17) 


(2.74) 


O s 


-0.3403 


-0.3683 


-0.4284 


-0.1684 




(4.16) 


(3.16) 


(6.89) 


(0.72) 


L 


-0.1896 


0.2381 


-0,3912 


-0.4865 




(2.53) 


(2.18) 


(7.64) 


(2,31) 


w CO 


0.2030 


0.2769 


-0,0487 


-0,2593 




(2.49) 


(3.43) 


(0,80) 


(2,55) 


Ola 


0.4968 


0.6477 


0.4744 


0.1326 




(2.86) 


(6.27) 


(3.23) 


(1.08) 




0.7231 


0.8702 


0.4556 


0.2927 




(4.77) 


(8.42) 


(3.66) 


(2.61) 


u 

J & 


0.1112 


-0.2761 


-0.1954 


-0.4680 




(1.29) 


(4.73) 


(3.03) 


(5.39) 


Ji 


-0.1372 


-0.0320 


0.1539 


-0.1493 




(1.49) 


(0.35) 


(3.S6) 


(1.94) 




0.6342 


0.3114 


0.2137 


0,3373 




(2.47) 


(2.15) 




(3,22) 


Si 


-0.1267 


0.0226 


0.1394 


0.0999 




(1.37) 


(0.32) 


(2.18) 


(1.34) 


Ri 


0.0946 


0.2288 


0 ^033 


0.0908 




(0.96) 


(1.63) 




(0.27) 


v, 


0.2041 


0.0153 


-0.0281 


0.0709 




(2.57) 


(0.27) 


(0.57) 


(1.06) 


Constant 


6.3089 


6.2090 


6.1799 


6.4061 


R J 


0.362 


0.530 


0.376 


0.586 


F 


20.31 


36.72 


26.60 


29.84 


N 


443 


412 


552 


266 



Notes: L, employment experience; Oj, supervisory; 0 2tn senior clerical; 0 2/M junior 
clerical; () 4 , semiskilled manual; 0 5 , unskilled manual; y 2 , government ownership; /j, 
parastatal; V h formal training; K 2 » regular employment; T u non-African race; S h male 
sex, The figures in parentheses are /-statistics. 

Primary completers are defined as workers whose highest educational level is primary 
standard 7 (or 8); secondary completers are those whose highest U vel is secondary form 
4. 
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(13-2) InW = a + bL + cL z + Idfr + 

When earnings for secondary completers in the public sector are being 
predicted, J 2 and are set equal to one; when earnings for those in the 
private sector are being predicted, } 2 and/i are set equal to zero. A simi- 
lar procedure is followed for primary completers. 6 

In Kenya we estimate the rate of return in the private sector to be 15 
percent, about 2 percent higher than the rate of return as conventionally 
measured. In keeping with the moderately compressive effect of public 
sector pay policy on the educational structure of wages, the rate of return 
in the public sector is estimated at 10 percent, about 3 percent lower than 
me aggregate. In Tanzania, as expected, public sector pay policy gives 
rise to a much larger inter^ectoral difference in the rate of return to second- 
ary education. The rate uf return is estimated to be 20 percent in the 
private sector and only 9 percent in the public sector. 

Our presumption has been that the sectoral differences in rates of re- 
turn are a result of the segmentation of the labor market— that is, some 
workers are paid more than others with the same human capital endow- 
ments simply because of their sector of employment. There is, however, 
an alternative explanation. We have documented elsewhere the high vari- 
ance in cognitive skill among workers with the same number of years of 
schooling and have demonstrated that this variance is reflected in the 
wages paid to secondary completers; see chapter 3. It is also the case that 
the higher wages of government school completers compared with those 
of harambee school completers in Kenya can be entirely explained by the 
higher average cognitive skill level of the former; see chapter 15. It is rea- 
sonable to hypothesize, therefore, that the higher wages paid to second- 
ary completers in the p ' ate sector are attributable to the "creaming" 
by private sector employers of the most skilled secondary completers.' 

To test this hypothesis we estimate the following simple sectoral alloca- 
tion function for secondary completers: 

(13-3) Prob(/ 4 = 1) = *(X'(3) 

where / 4 is a dichotomous variable that takes the value 1 if the individ- 
ual is employed in the public sector; the vector of exogenous variables 
includes L, our measure of employment experience, which in this case 
serves as a proxy for cohort of entry into the labor ma.kct; T| is a dummy 
variable indicating that the individual is non-African; and D, is a set of 
dummy variables indicating performance on the form 4 examination. 
The examination scores are taken to measure differences in cognitive skill 
among secondary completers. 

Table 13-2 presents estimates of the sectoral allocation functions and 
the predicted probabilities of being in the public sector for workers with 
different examination scores and employment experience. The coefficient 
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Table 13-2. Probit Sectoral Allocation Functions and Predicted Probabilities of Employment in the Public Sector for 
Secondary Completers 



Probit sectoral 
allocation function 



Predicted probability of public 
sector e,:4ploytnent, by length of 
experience and division of pass 



Kenya 



Tanzania 



Variable 


Kenya 


Tanzania 


Variable 


1 year 


10 years 


1 year 


10 years 


D. 




~U./OJ 


r\ 
V\ 


nil 
0.1 1 


0.23 


0.76 


0.80 




(1.39) 


(1.10) 


r\ 

D 2 


0.32 


0.50 


0.82 


0.85 




0.126 


-0.577 
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0.27 
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L 


0.053 
(3.86) 


0.012 
(0.69) 












r, 


-1.318 
(2.30) 


-2.069 
(5.58) 












Constant 


-0.677 


1.488 












N 


409 


226 












Scaled 
















deviance 


511.7 


220.4 













Notes: D u division j; D 2 , division 2; D„ division .3; D 4% division 4; D Jt failed or did not sit the examination; L % employment experience; T u non-African 
race. Figures in parentheses are /-statistics. The probability that Y = 1 is the area under the standard normal curve between -« and X'0. Probabilities are 
predicted for African secondary (form 4) completers. 
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on the race variable is negative and significant in both countries, which 
indicates that, other things being equal, non-Africans have a higher prob- 
ability than Africans of being employed in the private sector. In Kenya 
the coefficient on the experience variable is positive and significant, 
which indicates that the probability that a secondary completer will work 
in the private sector has increased over time; in Tanzania the coefficient 
is also positive but is not significant. 8 

Our principal concern is with the D, variables. The table of predicted 
probabilities indicates that, consistent with our alternative hypothecs, in 
Kenya workers with the highest examination score (division 1, D\) have 
the highest probability of working in the private sector. The coefficient 
on D\ is not significant, however, and for those with the next highest 
scores (divisions 2 and 3) the probability of being in the private sector 
is lower than the probability for those with the lowest scores. We there- 
fore reject the hypothesis that in Kenya the intersectoral wage differential 
among secondary completers is attributable to the greater selectivity of 
the private sector. The hypothesis is also rejected for Tanzania; there is 
no consistent relationship between examination performance and the 
probability of private sector employment, and only one of the four coeffi- 
cients on the examination scores is statistically significant. The probabil- 
ity of being in the private sector is significantly higher for a form 4 leaver 
in division 3 than for one who failed or did not sit the examinations. 
A form 4 leaver, however, has a lower probability (although not signifi- 
cantly so) of being in the private sector if he is in division 1 than if he 
is in division 3. At least in Tanzania it appears that the gap in the rate 
of return to secondary education between the public and private sectors 
is indeed the result of the segmentation of the urban wage labor market 
by government pay policy. 9 

The Sensitivity of the Rate of Return 

Consider the implications for the social marginal product of secondary 
completers, and therefore for the social rate of return to secondary educa- 
tion, of the alternative models of public sector pay and employment 
policy (table 13-3). Recall that in the competitive labor market model 
W = SMP in both the private and public sectors and the intersectoral 
allocation of labor is efficient; that is, SMP H = SMP P . If the competitive 
model applies, the conventional method of estimating the social rate of 
return is appropriate. The application of the conventional method to our 
wage-segmented samples yields 13 percent in both countries (row 1). 

In the wage reduction model depicted in figure 13-2, panel A, the gov- 
ernment has complete control over the intersectoral allocation of labor 
and behaves as a profit maximizer. Therefore the government employs 
educated labor up to the point at which its perceived social marginal 
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product equals the public sector wage {SMP g = W g ). Profit maximization 
also ensures that Wp = SMP P . Thus, 



In this case the social marginal product of educated labor is a weighted 
average of SMP P and SMP g . Similarly, the estimate for the aggregate so- 
cial rate of return is the weighted average of the rate of return in the Wo 
sectors. This rate of return is, by choice of sectoral weights, the same for 
this model as for the competitive model — 13 percent in both countries 
(row 2). Two assumptions are being made here, however: that additional 
secondary completers will be employed in the two sectors in the same 
proportions as those currently employed and that the price elasticity of 
the demand for labor is the same in the two sectors. If the elasticity is 
greater in the private sector, the hypothesized intervention by the govern- 
ment lowers the weighted average social rate of return below the rate that 
would prevail in a fully competitive market, and the reverse is true if the 
elasticity is greater in the public sector. Since the public sector weight 
for additional secondary completers can vary between 0 and 1, the 
weighted average social rate of return on secondary expansion is 
bounded by the rates of return for the private and public sectors. 

In the windfall tax case, depicted in panel B, the government is as- 
sumed lo allocate labor optimally between the two sectors: 



The social marginal product of educated labor in the government sec- 
tor exceeds the wage paid by the government. The wage prevailing in 
the private sector is therefore the measure of the social marginal product 
of educated labor. Similarly, the rate of return in the private sector indi- 
cates the aggregate rate of return to secondary education. This model of 
public sector pay and employment policy resolves the anomaly in our 
comparison of rates of return in Kenya and Tanzania. If this model ap- 
plies, the aggregate rate of return is 20 percent in Tanzania and 15 per- 
cent in Kenya, where secondary completers are in relatively greater sup- 
ply (row3). ,n 

In panel C the social marginal product of educated !.*.bor in the public 
sector, given by the demand curve SMP gi exceeds the wage in both sec- 
tors: 



The rate of return in the private sector is more appropriate than that 
in the wage sector as a whole (as conventionally measured) for estimating 
the aggregate social rate of return, but even the former yields a measure 
that is downward biased (row 4). The social marginal product of edu- 
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cated labor is a weighted average of SMP P and the higher, but unob- 
served, SMP H . 

In the final case, illustrated by figure 13-3, the government does not 
maximize either public sector profits or social efficiency in the allocation 
of labor. The government demand curve does not reflect the social mar- 
ginal product in the public sector; that is, SMP g < D g . Indeed, SMP H - 0 
over a range of public sector employment. In these circumstances, even 
if the government adopts the prevailing wage rate model of wage deter- 
mination so that W p = it is still true that SMP g < W c . The aggregate 
rate of return is the weighted average of the private sector rate of return 
and the zero rate depicted in the public sector If this model applies, the 
aggregate rate of return, on the basis of the sectoral employment of those 
in the sample, would be 8 percent in Tanzania and 9 percent in Kenya. 
The rate is sensitive to the relative size of the two sectors, being lower 
the larger is the public sector. The rate of return on secondary expansion 
would, of course, depend on the sectoral destination of additional sec- 
ondary completers; it could be zero. 

Which of these models apply to Kenya and Tanzania? That the Tan- 
zanian government's policy of compressing the wage structure in the pub- 
lic sector has not been thwarted by competitive forces indicates that 
the government has at least partial control over the intersectoral mobility 
of labor. This must be a consequence of the dominant position of the 
public sector, which accounts for 71 percent of the employment of second- 
ary completers; in certain white-collar jobs the government is a virtual 
monopsonist. Complete control of intersectoral mobility is implausible, 
however, and we suspect that figure 13-2, panel C, applies. Moreover, 
the pressures on the government to expand employment for equity 
reasons and thr incentive structure — for example, cost-plus pricing 
directives — are conducive to overmanning in the public sector, as de- 
picted in figure 13 3. 

Controls on mobility may not be the only reason for the persistence 
of the wage gap. The benefits to private employers of reducing wages may 
not have been sufficient to outweigh the risks of costs. Since many private 
employers are in the manufacturing sector, where labor costs are a small 
proportion of total costs, wage reductions would have a small impact on 
profits but might have a large impact on the morale (X-efficiency) of 
workers — a matter of particular concern in politically vulnerable non- 
African-owned enterprises. 

Kenya more closely approximates the competitive labor market model 
(figure 13-1), but the moderate compression of the educational structure 
of wages in the public sector suggests that figure 13-2, panel C, may be 
relevant, and figure 13-3 may also apply to a certain extent. In both 
countries additional knowledge of the workings of the public sector labor 
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market would be required to estimate definitive rates of return to second- 
ary education. 

Con sions 

The purpose of this chapter has not been to unveil the "true" rate of re- 
turn to investment in secondary education in Kenya and Tanzania. In- 
stead, we have tried to assess whether the usual practice of ignoring pub- 
lic sector pay and employment policy leads to biased estimates of the 
social rates of return to education. Our conclusion is that the ranking 
of investment priorities may be seriously distorted by failure to take ac- 
count of the effects that policy-induced wage differences between the 
public and private sectors and differences between the wage and the mar- 
ginal productivity of labor in the public sector have on the social mar- 
ginal product of educated labor. 

In both countries the social rate of return to secondary education is 
sensitive to the choice amohg several alternative models of public sector 
pay and employment policy. In Tanzania the range h» at least from 8 to 
20 percent; in Kenya it is at least from 9 to 15 percent. The greater sensi- 
tivity in Tanzania is attributable to the government's highly compressive 
public sector pay policy, which has segmented the wage labor market, 
and to the larger size of the public sector. In Kenya pay policy has con- 
formed more closely to the prevailing wage model of public sector wage 
determination. 

The standard method of estimation, by ignoring the issue, makes im- 
plicit assumptions about the underlying model of pay and employment 
policy without recognizing or attempting to validate them. Rate of return 
analysis should not be conducted mechanically; rather, it should be based 
on a knowledge of the government's objectives and behavior. 

Notes 

1. The argument is implicit in Psacharopoulos (1983). 

2. The inclusion of the occupation ter" s allows us to Use equation 13-1 in a 
separate analysis to simulate— by changing education-occupation matrices— the 
impact of educational expansion on the rate of return; sec chapter 14. Note again 
that the inclusion of the occupation terms has no influence on the ag^ .gate rate 
of return estimated in this chapter, a prediction that was empirically verified. 

3. Costs include earnings forgone during schooling and job search, direct pri- 
vate expenses, and government subsidy. Benefits are based on pretax earnings. 
Only net-of-tax wage data were obtained from employees, hut data on pretax 
and posttax wages were collected from employers for a subsamplc as a check. 
For these quadratic fin one case) and linear (in the other, where the quadratic 
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fit was less good) relations between pretax and posttax income were estimated, 
and these relations were then used to estimate the pretax wage of each employee 
in the full sample. The value of a percentage rate of mum reported as x lies be- 
tween x and* + 1. 

4. If the market for primary completers is not segmented by sector— that is, 
if sector of employment has no independent influence on the wages of primary 
completers— then the size of the wage premium paid to secondary completers 
in the public sector in relation to that in the private sector can be inferred from 
a comparison of the absolute wages of secondary completers in the two sectors. 
This assumption corresponds fairly well to the evidence 'see below). 

5. The equations presented in table 13-1 are simply stratified versions of the 
"working regression" presented in chapter 7. 

6. Recall that for the conventional aggregate rate of return the predictor equa- 
tion for secondary completers included J 2 and h f° r secondary completers, and 
similarly for all primary completers. 

7. For a discussion of this type of sorting as an explanation of union-nonunion 
differences in wages, see Freeman and Medoff (1981). 

8. The explanation for this difference between countries in the predictive 
power of the cohort variable is that Kenya has a larger stock of secondary com- 
pleters than does Tanzania. In both countries white-collar jobs are concentrated 
in the public sector. Early cohorts of secondary completers arc concentrated in 
these jobs and therefore in the public sector. In Tanzania the education- 
occupation matrix has not changed nearly as much over time as in Kenya, where 
secondary completers have entered manual occupations, and therefore the private 
sector, in increasingly large numbers. 

9. To confirm further that the observed intersectoral wage differential for form 
4 leavers is not simply a result of the private sector's creaming the most skilled 
workers, we entered the examination scores into the wage equations estimated 
for secondary completers. If performance on examinations and sector of employ- 
ment are positively correlated, we would expect the coefficients on the public sec- 
tor dummies to become smaller. In these regressions (not shown) the coefficients 
on the public sector dummies were reduced marginally in Kenya but not at all 
in Tanzania. 

10. It must be this model, with its assumptions that the government completely 
controls labor mobility and that the sectoral allocation of labor is socially opti- 
mal, that underlies the suggestion by Psacharopoulos (1981) that the rate of re- 
turn in the private sector should determine government policies regarding invest- 
ment in education. 



Chapter 14 



The Rate of Return 
on Educational Expansion 

Investment in education in developing countries has been subjected 
to cost-benefit analysis for the past twenty-five years or so, and rates of 
return have been estimated for more than forty countries. Perhaps the 
most influential stylized fact to emerge from these studies concerns the 
structure of returns to different levels of education. 

In the first systematic overview of rate of return studies, Psacha- 
ropoulos (1973) concluded that "the most profitable educational level 
in most countries is the primary one" (p. 17). A World Bank (1980) pol- 
icy paper on education summed up the evidence as follows: "The av- 
erage social rate of return is significantly higher on primary education 
(26.2 percent) than on secondary education (13.5 percent) and higher ed- 
ucation (11.2 percent)" (p. 44). Subsidization of costs implies even higher 
average private rates of return to primary education. In the most recent 
overview, Psacharopoulos and Woodhall (1985) present similar figures 
and conclude that "top priority should be given to primary education 
as a form of investment in human resources" (p. 55). They note that "the 
fact that cosi-benefit calculations consistently show high rates of return 
to primary education . . . has led to a reassessment of the economic im- 
portance of primary education, both within the World Bank and in other 
international agencies" (p. 64). 

It is our contention that these conclusions regarding the relative profit- 
ability of alternative educational investments are based on flawed esti- 
mates of rates of return. A methodological problem common to all these 
studies may bias substantially both the level and the structure of returns. 
In calculating expected benefits the assumption is made that the average 
wage of standardized labor measures the wage received by the marginal 
(that is, the most recently recruited) standardized worker. For example, 
in the estimation procedure the performance in the labor market of all 

Note: Adapted from j. B. Knight and R. H. Sabot, "The Rate of Return on Educational 
Expansion," Economics of Education Review 6, no. 3 (1987), pp. 255-62. 
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those completing primary school in the cross section is used to generate 
the expected earnings stream of new primary completers. But the per- 
formance of primary completers who left school a decade or two earlier 
may be a hollow prospect for those just entering the labor market. 1 

The labor market conditions faced by new entrants can change dra- 
matically as education expands. Many developing countries that started 
with very small educational systems chose to expand enrollments rapidly 
during the period 1960-80. Over that period enrollment rates in a group 
of thirty-two low-income countries rose from 37 to 70 for primary edu- 
cation, from 6 to 19 for secondary education, and from 1 to 2 percent 
for tertiary education, and in a group of 60 middle-income countries the 
rates rose from 75 to 100, from 14 to 39, and from 3 to 11 percent for 
the three levels, respectively (World Bank 1983, table 25). Wage employ- 
ment has tended to grow much more slowly than enrollments. For 
instance, nonagricultural paid employment increased, on average, by 
3.5 percent a year in seventeen developing countries for which statistics 
are available over roughly that period (International Labour Office 
yearbooks). As a result, growth in the supply of educated labor has 
tended to outstrip the growth of wage employment in many devel- 
oping countries, necessitating substantial adjustments in the labor 
market. 

In particular, the education-occupation matrix changes from one co- 
hort to the next. Consider what has happened to primary completers in 
Kenya and Tanzania. In 1960 the primary enrollment ratio was 47 in 
Kenya and 25 percent in Tanzania. Primary completers were in scarce 
supply, and a primary school certificate was a passport to a white-collar 
job. Those who obtained those jobs remain in them today. But owing 
to the rapid expansion of the education system — both countries had 
achieved universal primary education by 1980 — today's primary com- 
pleter is fortunate to get even the most menial biue-collar job. Never- 
theless, the continuing gap between self-employment income and the 
urban wage has provided each entry cohort with a strong incentive to 
secure urban wage employment. 

In 1960 secondary enrollment ratios were 2 percent in both countries. 
In the following two decades enrollment grew at an annual average rate 
of more than 16 percent in Kenya and 8 percent in Tanzania. The rapid 
expansion of the secondary system, particularly in Kenya, suggests that 
the rate of return derived from cross-sectional data may be a poor guide 
to the rate of return on educational expansion at the margin. 

In this chapter we assess whether the high rates of return on secondary 
and primary education, as conventionally measured, apply also to labor 
market entrants. By estimating marginal as well as average rates of return 
we attempt to measure the response of the rate of return to the decline 
in job prospects that accompanies the expansion of education. 
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Simulation of Educational Expansion: 
Methodology and Specification 

We illustrate our method of estimating the marginal returns to education 
by applying it to secondary education. The now familiar equation 13*1 

(14-1) In W = a + bl + cL z + 2 d,X, + u 

is the basis for the analyses in the next section and is estimated separately 
for primary and secondary completers. The inclusion of the X, terms does 
not alter the two estimated earnings streams — nor, therefore, the rate of 
return — provided that the coefficients dj are multiplied by the mean val- 
ues X. f each educational subsample. The implication is that differences 
in X ween primary and secondary completers are attributable to sec- 
onda*.. education. An advantage of including X/ is that when the X/ terms 
are set equal to the mean value for primary and secondary completers 
combined, the part of the benefit stream that arises from subsample dif- 
ferences in X/ that are not attributable to secondary education can be 
eliminated. 

A further advantage of including X; in equation 14-1 is that it makes 
possible various simulation exercises based on hypothetical values of d f 
or of X ; . In particular, the introduction of occupation variables permits 
examination of the effects on the predicted benefit stream of a simulated 
expansion of education. The estimated earnings function is therefore 

(14-2) In W = a + bl + cl 1 + I dXi + 2 <?,0, + v 

where O, = occupation dummy variables and X/ = independent vari- 
ables. 

Particular care was taken in classifying workers into occupations on 
the basis of skill level (see appendix F for a discussion of the method of 
classification). In ascending order of expected skill the classifications are, 
for the manual occupations, unskilled (0 5 ), semiskilled (O4), and skilled 
(O.i — the base subcategory in the dummy variable analysis) and for the 
nonmanual occupations, junior clerical (On,)* senior clerical (O2J, and 
supervisory (Oj). There is a monotonic positive association between 
years of education and expected occupational skill level in each sample. 
We saw in table 6-1 that the occupational distributions of the country 
samples are closely similar, whereas the two educational distributions are 
markedly different. This implies that the education-occupation matrices 
are different in the two countries. For instance, a far higher proportion 
of secondary completers are in manual occupations in Kenya than in Tan- 
zania. 

In earlier chapters we discussed filtering down — the process whereby 
workers of a particular educatior 1 level enter lesser jobs or (the reverse 
of the coin) the educational attainment of those entering a particular oc- 
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cupation rises. As might be expected from Kenya's larger stock of second- 
ary completers in relation to employment opportunities, the filtering 
down of secondary completers into lower-level occupations has gone fur- 
ther there than in Tanzania. Moreover, the incidence of filtering down 
is a \ort specific: the more recent cohorts of entrants into wage employ- 
ment did more of the filtering down into manual occupations. Tracing 
a cohort between 1971 and 1980 by means of the manufacturing 
subsample and a comparable survey of the manufacturing sector in 1971 
shows that only a minor part of the cohort difference in Tanzania ran 
be explained by occupational upward mobility with employment experi- 
ence. 

These cohort effects reflect the extremely low rate of occupational mo- 
bility observed in both samples, which is the outcome of a number of 
related labor market phenomena. The mean values of years of employ- 
ment c perience per quit indicate remarkably low rates of labor turnover: 
on average a change of employer occurs only once in 9.3 years in Kenya 
and once in 16.8 years in Tanzania. As a combined result of legislation, 
trade union pressure, and the general ethos, incumbents enjoy consider- 
able job security. Vacancies, when they occur, tend to be filled on the 
basis of educational criteria; for nany jobs more educated applicants re- 
ceive preference. 

Many workers are considered to be undereducated for the jobs they 
perform, reflecting the limited provision of education in the past. The 
rapid expansion of education also helps to explain why employers con- 
sider the cohort differences in education more important than the cohort 
differences in employment experience. The preference ordering of educa- 
tional levels by employers and the preference ordering of occupations by 
employees — which corresponds to our occupational classification by skill 
level — produce the same predictable process of filtering down in both 
countries. 

There are three reasons for expecting occupation to influence earnings 
in Kenya and Tanzania: the importance of institutional wage setting, the 
low uites of labor turnover, and security of tenure. The last two factors 
suggest that competition in the wage labor market as a result of educa- 
tional expansion is unlikely to be strong except among entrants. Since 
the occupational classification is based on skill, significant coefficients on 
the occupation dummy variables may represent occupation-specific 
human capital. Marketable skills of this sort would hinder the compres- 
sion of the occupational wage structure brought about by educational 
expansion. 

The inclusion of occupation terms in equation 14-2 permits us to assess 
the independent influence of occupation on earnings, lable 14-1 shows 
that for primary and secondary completers the occupation coefficients 
are indeed large and, with skilled manual as the base subcategory, their 
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Table 14-1. Earnings Functions for the Uneducated and for 
Primary and Secondary Completers from Equation 14-2 
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Notes: L< employment experience; C) h supervisory; O iin senior clerical; () 2 /„ junior 
clerical; ()„ skilled manual; O4, semiskilled manual; unskilled manual;/^ government 
ownership; parastital; 5,, male sex; V b formal training; K 2 , regular employment; T h 
non-African race. Primary leavers are defined as workers whose highest educational level 
is primary standard 7 (or 8), secondary leavers as those whose highest I vet is secondary 
form 4, and the uneducated as those without any primary schooling. Figures in parentheses 
arc t-statistics. 
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ranking generally corresponds to the ranking of occupations by expected 
skill content, In only three out of twenty cases does the coefficient not 
differ from zero at the 5 percent level of significance. The job in which 
a secondary completer is employed makes a considerable difference to 
his wage. For instance, in Kenya employment in the skilled manual in- 
stead of the junior clerical occupation, other things being equal, reduces 
pay by 24 percent, and employment in the semiskilled instead of the 
skilled manual occupation reduces pay by 27 percent. The effect that fil- 
tering down by secondary completers has on the rate of return to second- 
ary education is therefore potentially important. 

The effect of education on earnings is both direct and — through the 
choice of occupation — indirect; education can influence a worker's wage 
within an occupation and the occupation in which he is employed. The 
difference in the earnings streams for primary and secondary completers 
is partly determined by tkdr different occupational distributions. Ac- 
cordingly the following predictive equation, derived from equation 14-2, 
is used to estimate the earnings stream of secondary completers during 
thirty-six years of employment (L = 1, . . . 36). 

(14-3) liTw - a + bL + cL 1 + 1 if^ +J , + £ eAt + ^ fkjks 

where Xj(p+$) = the mean value (proportion in the case of dummy vari- 
ables) of X/ in the combined sample of primary and secondary completers 
and Oi S = the proportion of secondary completers in O t . 

The earnings stream of primary completers is estimated in the same 
way, except that the coefficients are those estimated from the primary 
completer sample, O ip replaces 0«, and L = 1, . . . 40. The difference 
in earnings between primary and secondary completers as a result of their 
different distributions among the variables O, is thus attributed to second- 
ary education. Whether the occupation terms are included or excluded 
in the specification of equation 14-1, therefore, has no effect on the esti- 
mated rate of return; this expectation has been empirically verified. 2 

The theoretical model underlying our procedure is related to the mod- 
els of "job competition" or "bumping," in which entrants to the labor 
market ccmpete for jobs on the basis of their educational qualifications 
(see, for instance, Bhagwati and Srinivasan 1977, Fields 1974, and 
Thuiuw 1975). It differs from most such models, however, in permitting 
the productivity and wage of workers to vary not only between jobs but 
also within jobs according to education. Our model involves the concept 
of the occupational production function — an occupation-specific rela- 
tionship between education and productivity in which productivity in- 
creases with education over a certain range, as discussed in chapter 7. 
The effect of occupation on earnings is shown by the coefficients on the 
occupation dummy variables in each sample, and the effect of education 
on earnings within an occupation can be derived by comparing the coeffi- 
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cients on a particular occupation in the primary and secondary completer 
samples, together with the other determinants of earnings of primary and 
secondary completers in their respective earnings functions, 

The Rate of Return on Secondary Expansion 

The existence of occupational coefficients that are both large and differ- 
ent at the two educational levels, together with the pattern of filtering 
down into lower-paying occupations that accompanies educational ex 
pansion, suggests a method of measuring the marginal rate of return. Es- 
sentially it is to substitute the occupational distribution of the most recent 
cohort for the occupational distribution of all cohorts combined (table 
14-2), The change in the earnings of secondary completers as we move 
from the average to the marginal concept is 

(14-4) M\iTw $ ) - 2 e&Ofs - 0„) 

where O,* = the proportion of the most recent cohort of secondary 
completers in occupation i. A corresponding adjustment in the earnings 
stream of primary completers (the subscript p replaces s in equation 14-4) 
is necessary to obtain the net difference in earnings. 

Table 14-2. Occupational Distribution of All Cohorts and of the Most 
Recent Cohort, Uneducated Workers and Primary and Secondary 
Completers 

Uneducated Primary Secondary 

Occupational All Most recent All Most recent All Most recent 



group 


cohorts 


cohort 


cohorts 


cohort 


cohorts 


cohort 


Kenya 














o, 


0.0 


0.0 


3.6 


1.9 


11.2 


3.0 




0.0 


0.0 


2.7 


0.0 


13.4 


1.8 




0.0 


0.0 


15.6 


8.6 


43.2 


42.5 


Ox 


14.8 


5.6 


31.9 


22.8 


12.7 


14.3 




30.4 


16.7 


26.6 


28.6 


10.0 


16.2 


o, 


54.8 


77.8 


19.6 


38.1 


9.5 


22.2 


Tanzani 1 














(>. 


0.0 


0.0 


2.7 


1.4 


22.9 


10.0 


Oi, 


0.0 


0.0 


2.0 


1.4 


14.3 


7.8 


o ih 


1.0 


0.0 


19.4 


11.1 


48.9 


59.8 


o, 


17.8 


14.3 


25.2 


26.0 


9.7 


9.8 


o« 


35.6 


25.0 


33.5 


36.5 


2.3 


5.9 




45.5 


60.7 


17.2 


23.6 


1.9 


5.9 



Note: For definitions of variables, see table 14-1. Hie most recent cohort consists of 
those who entered wage employment in 1975 or later. 
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This net difference clearly represents the private benefit of secondary 
schooling. If a person enters the labor market with secondary education, 
his wage expectation is based on the occupational distribution of similar 
secondary completers, and if he enters with primary education his wage 
expectation is based on the occupational distribution of similar primary 
completers. It may be argued, however, that the net difference in earnings 
so calculated overstates the social benefit. 

Had secondary education not been provided, the posts that secondary 
completers occupy would have to filled by primary completers, who 
would be in correspondingly larg^ iply. On this basis the social bene- 
fit stream for primary completers, u-.ived from equation 14-3, would be 

(14-5) InWp = a + bl + cL 1 + 2 t//X )( ,, + 5) + Se,O ls 

The only difference between this and the corresponding stream for 
secondary completers is that the coefficients are those estimated for the 
primary completer sample and that L = 1, ... 40. The social benefit of 
secondary schooling is thus represented by the higher earnings of second- 
ary completers compared with primary completers within the occupa- 
tions that the former hold. The change in In W p as we move from measur- 
ing the average social benefit to measuring the marginal social benefit 
corresponds precisely to equation 14-4 except that the coefficients e t are 
estimated from the primary completer sample: the underlying notion of 
the social benefit is retained. 

It is implicit in these simulations that wages in the higher-paying occu- 
pations do not fall as education is expanded; that is, the coefficients in 
the earnings functions are invariant with respect to changes in the relative 
supply of secondary completers. Long lags in the adjustment process and 
inflexibility of wages are not implausible given the importance of institu- 
tional wage setting in Kenya and Tanzania, the low rate of labor turnover, 
the security of tenure enjoyed by incumbents, and the presence of 
occupation-specific human capital (see chapter 7). 

Four concepts of the rate of return are reported in table 14-3. The aver- 
age private return — the one conventionally estimated — overstates by be- 
tween 1 and 3 percentage points the marginal private return derived if 
wage stickiness (a stable earnings function^ and filtering down are as- 
sumed to exist. The estimate of the margin; ■ return is based on the occu- 
pational distribution of the cohort that entt ed wage employment during 
1975—80. It is somewhat lower than the average mainly because al- 
though both primary and secondary completers in recent cohorts had to 
filter down into lesser occupations, the secondary completers filtered 
down relatively further. 

The average social return is considerably lower than the average pri- 
vate return in both countries. The difference — no less than 6-8 percent- 
age points — reflects our assumption that if recent investment in second- 
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Table 14-3. Average and Marginal Private and Social Rates of Return 
to Secondary Education in the Market Sector 

(percent) 



Rate of return 


Kenya 


Tanzania 


Private 






Average 


16 


19 


Marginal 


13 


18 


Social 






Average 


10 


11 


Marginal 


8 


12 



Notes: The private cost includes earnings forgone during schooling and job search and 
direct private expenses; the private benefit is measured as earnings net of tax. The difference 
between the private and social returns is that, for social returns, costs include the govern- 
ment subsidy, benefits include tax payments, and, as explained in the text, the earnings 
of primary leavers are based on the occupational distribution of secondary leavers. The 
difference between the average and marginal returns is that, for marginal returns, the earn* 
ings of primary and secondary leavers are based on the occupational distribution of t'-v most 
recent cohort. 

Only net-of-tax wage data were obtained from employees, but data on pretax and 
posttax wages for a subsample were collected from employers as a check. From these 
quadratic (in one case) and linear (in the other, for which the quadratic fit was less good) 
relations between pretax and posttax income were estimated and were then used to estimate 
the pretax wage of each employee in the full sample. 

The value of a rate of return reported as x lies between x and x + 1. 

ary education had not occurred, primary completers would be in the 
occupations now filled by secondary completers. Again, the marginal so- 
cial return is less than the average social return in Kenya, but it is slightly 
higher than the average return in Tanzania. The social return is essentially 
based on a weighted average of within-occupation earnings premiums on 
secondary education. The filtering down of the most recent cohort into 
lesser occupations, in which the premiums on secondary education can 
be expected to be lower, would normally tend to depress the marginal 
social return below the average social return. The Kenyan outcome, 
rather than the Tanzanian, is therefore the more likely. 3 

The Rate of Return on Primary Expansion 

No less than 78 percent of Kenyan secondary completers had nonmanual 
jobs, as against only 52 percent of the marginal cohort (table 14-2). 
Among Kenyan primary completers the proportion in white-collar jobs 
was 24 percent for all cohorts combined but 11 percent for the marginal 
cohort. Primary and secondary completers filtered down to a similar ex- 
tent; more filtering down of secondary completers from white-collar oc- 
cupations was largely offset 17 more filtering down by primary com- 
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pleters from the skilled manual category. Since all of the uneducated 
workers were in manual occupations, there could be no filtering down 
from white-collar occupations for this group. 

A similar pattern of filtering down is evident in Tanzania. The main 
difference between the countries is that, at each educational level, both 
the marginal and nonmarginal cohorts are less concentrated in the less 
skilled occupations in Tanzania. 

We have seen that the coefficients on the occupation terms in the equa- 
tions for primary and secondary completers increase monotonically with 
skill level (table 14-1). These results demonstrate the sensitivity of the 
projected lifetime earnings stream to the occupational distribution of a 
cohort. Filtering down can substantially depress a cohort's lifetime earn- 
ings. 

Uneducated workers, also analyzed in table 14-1, are an exception: in 
Kenya their occupation coefficients are small and not statistically signifi- 
cant, and the three white-collar occupations are empty. Even the coeffi- 
cient on employment experience is small and insignificant. Their equation 
as a whole has poor predictive power because there is relatively little vari- 
ance in earnings to explain. In Kenya what little change has occurred 
from one cohort to the next in the occupational distribution of unedu- 
cated workers will have only a limited impact on their projected lifetime 
earnings stream. 

Educational expansion and filtering down pose more of a threat to the 
expected earnings of successive cohorts of uneducated workers in Tanza- 
nia than in Kenya. Uneducated workers in Tanzania are somewhat less 
concentrated at the bottom of the urban wage labor market, and a small 
proportion (1 percent) is even found in the lowest of the white-collar oc- 
cupations. Moreover, three of the five occupational coefficients are larger 
than in Kenya and are statistically significant. 

To take account of filtering down and to measure the marginal rate 
of return to primary education, we use a method similar to that for second- 
ary education. We substitute for the occupational distribution of all co- 
horts combined the occupational distribution of the most recent cohort 
(table 14-2). In contrast to conventional rate of return studies, wages 
of workers with primary education are not inflated by basing the calcula- 
tion on the (now unattainable) occupational distribution of earlier co- 
horts. The change in the earnings stream of primary completers, as we 
move from the average to the marginal concept, is 

(14-6) (InW) - leAOfp - O tp ) 

where G* p - the proportion of the most recent cohort of primary 
completers in occupation i. A corresponding adjustment in the earnings 
stream of uneducated workers (the subscript u replaces p in equation 
14-6) is necessary to obtain the net difference in earnings. 
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Table 14-4 presents our estimates of social rates of return to primary 
and secondary education by cohort. The estimates include government 
subsidies a*nong the costs of education but do not follow table 14-3 in 
eliminating from the social returns the gains that might be attributable 
to occupation rather tlnn education. Therefore the average social returns 
to secondary education given in table 14-4 lie between the average pri- 
vate and social returns given in table 14-3. 

The average rate of return to primary education, as conventionally 
measured, is 17 percent in Kenya. When we substitute in the predictor 
equations the occupational distributions of the marginal cohorts of pri- 
mary completers and uneducated workers, the rate falls to 12 percent. 
These calculations assume that uneducated workers begin urban wage 
employment at the same age (15 years) as primary completers. If it is as- 
sumed instead that uneducated workers begin earning before the primary 
completers, the average and the marginal returns decrease, but the rela- 
tive difference between them stays the same. 

The marginal return to primary education is lower than the average 
for two reasons: for primary completers there is both substantial filtering 
down and large differences in predicted wages by occupation, whereas 
for uneducated workers there is less scope for filtering down and pre- 
dicted wage differences by occupation are small. The social rate of return 
to primary education falls, in essence, because the most recent cohort of 
primary completers is performing tasks for which primary education is 
less valuable. 4 

The return to secondary education in Kenya, by contrast, is not af- 
fected by the equivalent adjustment: both the average and marginal rates 
of return are 13 percent. Because the degree of filtering down of primary 

Table 14-4. Average and Marginal Percentage Social Rates of 
Return to Primary and Secondary Education 



Educational 
level 


Kenya 


Tanzania 


Primary 






Average 


17 


11 


Marginal 


12 


10 


Secondary 






Average 


u 


U 


Marginal 


13 


12 



Note: Cost includes earnings foigonc during schooling and job search and direct private 
and public costs of education. It is assumed that primary completers and the uneducated 
enter urban wage employment at the same age (15 years) and rhat secondary completers, 
having four more years of schooling bur, on average, one less year of job search than pri- 
mary completers, enter three years later. Rates of return are rounded to the nearest percent- 
age point. 
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and secondary completers is similar, the difference in expected lifetime 
earnings is little affected. 

The rapid expansion of primary education in Kenya might have pro- 
duced an increasing difference over time in the qualities of primary and 
secondary completers, but our results cannot be explained in this way. 
First, the rate of expansion and the decline in selectivity were even greater 
among secondary than among primary completers (see chapter 10). Sec- 
ond, those primary completers who were successful in the intensified 
competition for scarce and relatively high paying wage jobs were increas- 
ingly likely to be among the best qualified. 

As is consistent with the conventional view of the hierarchy of returns, 
the average return to primary education is substantially higher than that 
to secondary education. The marginal return to secondary education, 
however, exceeds that to primary education. Thus in Kenya the hierarchy 
is reversed. 

The shift to the more appropriate marginal concept does not have as 
striking an effect in Tanzania as in Kenya. There is only a slight decline, 
from 13 to 12 percent, in the rate of return to secondary education, a result 
similar to that for Kenya. But the marginal rate of return to primary edu- 
cation, 10 percent, is only slightly lower than the average rate, 11 per- 
cent. In contrast to the findings for Kenya, Tanzania shows the conven- 
tional hierarchy of returns. 

One explanation of why the marginal return differs little from the aver- 
age return in Tanzania is that the smaller stock of secondary completers 
has not filtered down to the same extent as in Kenya. Thus neither pri- 
mary completers nor the uneducated have felt as much competitive pres- 
sure in the urban wage labor market. As we have seen, a higher propor- 
tion of the uneducated is in skilled manu. jobs than in Kenya, and a 
few of these workers are still to be found in junior clerical positions. 

Furthermore, in contrast to Kenya, the occupation of an uneducated 
Tanzanian worker has a substantial impact on earnings. This implies that 
the shift to the occupational distribution of the uginal cohort reduces 
the lifetime expected earnings of uneducated workers as well as of pri- 
mary completers, leaving tSe difference between them virtually un- 
changed. If this explanation is correct, then as the secondary system ex- 
pands in Tanzania, we would expect reduced variance in earnings among 
uneducated workers and a widening of the gap between the average and 
marginal rates of return to primary education. 

lliis explanation is not entirely satisfactory. We would expect the 
rapid expansion of the supply of primary completers in Tanzania to exert 
competitive pressure on the uneducated, irrespective of the pace of ex- 
pansion of the secondary system. Hie less competitive nature of the 
Tanzanian labor market offers an alternative explanation for the greater 
variance in the wages of uneducated workers in Tanzania than in Kenya. 
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A markedly higher proportion of Tanzania's urban wage labor force is 
employed by the public sector, which provides greater security of tenure 
and is less sensitive to market pressures in wage determination. Although 
the lags may be longer there, adjustment to the increased supply of edu- 
cated workers is occurring. We can expect to see less variance in the 
wages of uneducated workers and, as the filtering down of primary 
completers continues, a widening gap between the average and marginal 
rates of return to primary education. 
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Conclusions 

The intention in this chapter has been to take account of a well-kndWn 
but little-heeded criticism of standard rate of return estimates. Our data 
sets for Kenya and Tanzania have made possible a quantitative adjust- 
ment for this criticism. Nevertheless, we regard the results as illustrative 
rather than as providing an operational criterion. 

In East Africa a skill-based occupational classification plays an impor- 
tant role in the wage structure. This can give rise to a substantial ex- 
cess— 6-8 percentage points— of the private return over the social return 
to secondary education. Some of th" private benefit accrues in the form 
of access to high-paying occupations, with no increase in productivity. 
Whereas in a competitive labor market the marginal social return is the 
same as the average return, the marginal return is likely to be depressed 
in imperfectly competitive labor markets such as those of Kenya and Tan- 
zania. In Kenya the marginal return to primary education in the wage 
employment sector was estimated to be 5 percentage points below the 
corresponding average return. 

We have argued that the conventional wisdom abou; the hierarchy of 
the returns to education is based on studies that are likdy to contain a 
methodological error. Although the rate of return on primary schooling, 
averaged over a large number of urban data sets, may be as high as 26 
percent, our results suggest that the marginal retuin may be considerably 
lower, and it is the marginal rate of return that is relevant for policy. 

Our adjustment to the conventional method is a step in the right direc- 
tion. But our sample of urban wage employees, like all other such sam- 
ples that have been used to estimate rates of return on primary education, 
raises additional questions. In all but a few developing countries most 
of the marginal cohort of primary completers will be entering agricultural 
self-employment. The return to primary education will thus crucially de- 
pend on its effect on productivity in agriculture and in rural nonagricul- 
tural activities. 

Lockheed, Jamison, and Lau (1980) have surveyed studies that use ag- 
ricultural production functions to measure this effect. Whereas in some 
countries the derived rate of return on primary education is high, in only 
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nineteen of thirty-seven data sets is a statistically significant effect found. 
The influence of education on agricultural productivity appears to de- 
pend on whether there is an environment that encourages the moderniza- 
tion of agriculture. Clearly it is dangerous to generalize about the value 
of investment in primary schooling — even abstracting Kim questions of 
quality (see Behrman and Birdsall 1983), which may itself be a function 
of the expansion of the primary system. 

We are not arguing that the conventional assessment of educational 
priorities, albeit based on the existing flawed rate of return studies, is nec- 
essarily wrong. The expansion of education can yield important distribu- 
tional benefits and positive externalities. Contrary to the conventional 
wisdom about the hierarchy of rates of return, however, the jury is still 
out. 

Notes 

1. The potential influence of cohort effects — in particular, changes in the size 
of cohorts as a result of population growth — on the average returns per year of 
schooling has been established by Behrman and Birdsall 1988 for Brazil. The au- 
thors do not, however, examine the influence of cohort effects on the structure 
of returns to various levels of schooling, 

2. To avoid the complications that arise from the equalizing government pay 
policy in Tanzania (see chapter 13), all estimates are for the private sector. In 
predicting the earnings streams W p and W s , the influence of pay policy is elimi- 
nated by setting to zero the coefficients on the dummy variable for ownership 
categories y 2 (government) and /j (parastatal), where ]\ (private) is the base sub- 
category. 

3. The result for Tanzania is mainly the consequence of a large positive pre- 
mium on secondary education in the unskilled manual occupational category. 
The coefficient on the unskilled manual dummy variable in the secondary 
completer sample, however, has a high standard error (table 13-1), and there are 
only five secondary completers in that occupation. 

4. For the underlying theory of occupational production functions on which this 
statement is based, see appendix F 
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The Efficiency and Equity 

of Subsidies 
to Secondary Education 

Practitioners of the new economics of public finance, in searching 
for sources of revenue, regard as particularly strong candidates for taxa- 
tion goods and services with low price elasticities of demand and high 
income elasticities of demand. The elasticities imply that if these items 
are taxed, the reduction of demand (and of potential revenues) and the 
consequent distortion of consumption patterns will be relatively small 
and that the share of revenue accruing from taxpayers in the upper ranks 
of the income distribution will be relatively large. The same rule of thumb 
applies to the consequences of reducing existing subsidies. In this chapter 
we exploit this symmetry to show how such an assessment might be con- 
ducted in the education sector in Kenya. 

That education expenditures should be subjected to critical scrutiny is 
obvious; public spending on education accounts for a sizable proportion 
of gdp and of public expenditure in all regions of the world. In 1970, 
on average, developing countries spent 4 percent of gdp and 15 percent 
of total public expenditure on education (Zymelman 1982). Moreover, 
the combination of low enrollment ratios (in comparison with those 
in industrial countries), rapid population growth, and high private rates 
of return to investment in education means that the demand for educa- 
tion (and hence pressure to increase subsidies) is high and growing. 

As a consequence of the macroeconomic problems of the earl, 1980s, 
budgetary constraints on educational expenditure in developing coun- 
tries are tighter than in the 1950s and 1960s, when many subsidy pro- 
grams were put into place or were greatly expanded. Governments' share 

Note: Adapted from Jane Armitage and Richard Sabot, "Efficiency and Equity Implications 
of Subsidies to Secondary Education in Kenya," The Theory of Taxation for Developing 
Countries, David Newbery and Nicholas Stern, eds. (New York: Oxford University Press, 
1987). 
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of output grew substantially in the 1960s and 1970s, and the proportion 
of the budget spent on human resources increased. But today public ex- 
penditure is no longer growing as a percentage of gdp, and expenditures 
on education and health face increasing competition from other claims 
(Bowman and Sabot 1982). 

A further reason for scrutinizing expenditures on education is that 
after twenty or thirty years of economic development the original justifi- 
cations for the subsidies may not apply with their original force or may 
not have proved sound. One justification for subsidies is the belief that 
the distribution of school places (and therefore the rate of intergenera- 
tional mobility) should not be determined by ability to pay school fees. 
Even if the private rate of return is high, capital market imperfections 
generally prevent the poor from borrowing to finance expenditure on ed- 
ucation. 

A second rationale is that the social returns to education are substan- 
tially higher than the private returns and that in the absence of subsidies 
investment in education will be less than is socially optimal. The increase 
in the supply of human capital can compress the earnings structure and 
consequently reduce inequality of pay. Education is also credited with 
helping to decrease fertility and child mortality and to increase political 
awareness and participation (see Bowen and Sabot 1983; Cochrane 
1979). E? ternalities such as these, it is argued, justify subsidies. 

A third reason for subsidies (and for government regulation) is that 
many parents are uneducated and may lack the background necessary 
to reach informed judgments about the relative costs and benefits of high- 
quality and low-quality schooling. Unless the government sets standards 
and subsidizes high-quality education, parents may settle for schooling 
of lower quality than is socially optimal. 

The public finance rule of thumb and these justifications for educa- 
tional subsidies suggest that an assessment of a program of education 
subsidies should include the following questions: 

• Would a reduction of subsidies have a large negative impact on en- 
rollments, or is the price elasticity of demand sufficiently low for 
that not to be the case? 

• Would a reduction of subsidies have an adverse effect on the distri- 
bution of schooling, or, contrary to stated intentions, have the rela- 
tively well-to-do benefited disproportionately from the subsidiza- 
tion of education? 

• Would a reduction of subsidy per pupil lead to a deterioration of 
school quality, or would private funds simply substitute for public 
funds, leaving expenditures per pupil on education inputs un- 
changed? 
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We attempt to answer these questions with regard to government sub- 
sidies of secondary education in Kenya. We were unable to obtain the rele- 
vant cost data for community and private secondary schools in Tanzania, 
and, moreover, the Kenyan case is more interesting because the harambee 
system of secondary schools is much larger than its equivalent in Tansa- 
nia. A distinction is made in the analysis between the consequences of 
the two ways of reducing subsidies to secondary education — raising fees 
in government schools, and leaving the growth of secondary enrollments 
to relatively unsubsidized private schools. 

The Dual Secondary System in Kenya 

Between 1963, the year of independence, and 1980 enrollments in the 
highly subsidized government secondary system expanded rapidly, at 12 
percent a year. Demand grew even faster than supply. The excess demand 
was satisfied by the establishment of large numbers of harambee, church, 
and private schools, which receive only small subsidies from the govern- 
ment. Since 1963 private enrollments, including those in government- 
assisted harambee schools, have been growing at 2 1 . percent a year. Sec- 
ondary enrollment in nongovernment schools fi;st exceeded that in 
government schools in 1975. !n 1981, 40 percent of enrollment was in 
government schools, about 20 percent was in assisted harambee schools, 
about 20 percent was in unassisted harambee schools, and the remainder 
was in church or private schools. The state secondary system is clearly 
preferred. 1 With few exceptions, harambee schools are attended by pri- 
mary leavers who did not qualify (on the basis of meritocratic criteria) 
for a government secondary education. Table 15-1 shows why. 

Because subsidies are much larger in the government system than in 
the harambee system (2,071 shillings per stude n a year, compared with 
227 shillings), the cost borne by parents is much smaller in the govern- 
ment system (1,557 shillings per student a year, as against 2,460 shillings 
for harambee schools). 2 Moreover, government schools appear to be 
higher in quality. Total annual expenditures are roughly 1,000 shillings 
per pupil higher in government than in harambee schools, and :his differ- 
ence translates into better-educated teachers, smaller classes, more text- 
books, and better physical facilities. Yet harambee schools prepare 
students for the same lower-secondary-leaving examinations taken by 
students in government schools; they are not attempting to offer, for ex- 
ample, vocational training rather than an academic education. The differ- 
ence in inputs is reflected in differences in outputs. Only 15 percent of 
students in government schools drop out before reaching form 4; for 
harambee schools the figure is 58 percent. Similarly, 21 percent of gov- 
ernment school students attend upper secondary school (forms 5 and 6), 
which is the gateway to a higher education, compared with 1 percent for 
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Table 15-1. Characteristics of Government and Harambee Schools, 
Kenya 1980 



Item Government schools Harambee schools 



Cost per pupil (shillings per year) 

Private direct 1,557 2,460 

Public direct 2,071 227 

Total direct 3,628 2,687 

Wages forgone 4 6,960 6,960 

Highest secondary form achieved (percentage distribution) 

Form 1 2.6 9.1 

Form 2 9.7 40.9 

Form 3 2.6 8.4 

Form 4 64.1 40.2 

Form 5 0.2 0.0 

Form 6 20.7 1.3 

Form 4 examination score (percentage distribution) 

Division 1 19.4 3.2 

Division 2 27.5 6.3 

Division 3 32.7 33.3 

Division 4 16.5 42.9 

Failed 2.9 12.7 

Did not sit 1.2 1.6 



Notes: The figure for avenge private expenditure per pupil for harambee schools is a 
weighted average of the expenditures in assisted and unassisted harambee schools, where 
the weights are the proportions of total enrollment in the two types of harambee school. 
Similarly, the figure is for private expenditure per pupil for government schools are weight- 
ed by enrollment. 

The government expenditure figures are aggregates; to obtain per pupil expenditures it 
is necessary to use the appropriate enrollments. Although public expenditure on harambee 
schools is confined to assisted harambee schools, the appropriate enrollment figure for our 
purposes is total harambee enrollment. Since our other cost data and our returns data refer 
to 1979, we inflate government expenditure, using the official government estimate of the 
1980 inflation rate, 12 percent. 

a. Primary leavers* wages forgone, annual average over first four years, predicted with 
wage functions presented in table 15-2, 

Source: Census administered by the Central Bureau of Statistics in collaboration with 
the ministries of Basic and Higher Education. 

harambee schools. Students in government schools perform markedly 
better than thHr harambee school counterparts on the standardized ex- 
amination taken at the conclusion of form 4; 47 percent of government 
form 4 leavers were in the top two divisions, compared with 10 percent 
of harambee form 4 leavers. Fully 56 percent of harambee leavers were 
in the lowest division or failed, as against 19 percent of government 
leavers. 

This difference in performance on examinations is consistent with our 
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other evidence for a difference in school quality, but it could also be 
partly the result of differences in student quality, given the meritocratic 
selection cuteria for entrance to government schools. Although we do not 
have evidence on ability levels for the entire sample, we do have results 
on Raven's Coloured Progressive Matrices, a test of reasoning ability, for 
a subsample of form 4 leavers (see chapter 3), The difference in scores 
between harambee and government school leavers is small (the means 
being 30.52 and 28,32, respectively) and, indeed, statistically insignif- 
icant. (The standard deviations are 4.85 and 7,90, respectively.) Never- 
theless, government school students are likely to be better qualified on 
entrance than harambee school students because of differences in quality 
of primary schooling and in academic skills acquired at home. 

The difference between government and harambee leavers in levels of 
skills as measured by the examinations is, in turn, reflected in a large dif- 
ference between the two groups in the earnings they command in the 
labor market. The predicted mean wages of workers with ten years' expe- 
rience, in shillings a year, are 9,273 for primary leavers, 12,518 for form 
4 leavers from harambee schools, and 16,897 for f o n 4 leavers from 
government schools. Predicted mean wages for secondary leavers are sub- 
stantially higher than predicted wages for primary leavers, but workers 
who attended government secondary schools earn 23 percent more than 
those from harambee schools. 1 

In the parlance of cost-benefit analysis, these stylized facts suggest that 
the private costs of investing in a secondary education are lower and the 
private returns are higher for those who gain access to a government sec- 
ondary school than for those who must attend a harambee school. The 
resulting difference in net private returns explains parents' strong prefer- 
ence for government schools. If, for now, we ignore the effect of individ- 
ual constraints on paying for secondary education when the market for 
secondary education is segmented, the implication is that the subsidy per 
pupil in government schools can be reduced (user fees increased) without 
affecting the demand for places in government schools or expenditure per 
pupil and hence without reducing school quality. A simple economic 
model of the demand for schooling predicts that in a dual school system 
there will be excess demand for places in the relatively small, highly sub- 
sidized segment of the system. The elasticity of effective demand in that 
segment will therefore be zero and will remain zero until fees are raised 
sufficiently to equate the private net rates of return in the two segments. 4 
If the highly subsidized segment is also higher in quality and hence in 
gross returns, the fees charged in that segment will actually have to be 
higher than the fees in the other segment before net rates of return are 
equalized. 

An increase in fees in Kenyan government secondary schools would 
ease budgetary constraints on education, which have tightened in the 
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1980s/ Public resources for secondary education will also be limited by 
the higher government priorities attached to primary and higher educa- 
tion. The Kenyan government is committed to free and universal primary 
education. The primary system must expand by 3.8 percent a year simply 
to keep pace with population growth. 

Whether the Kenyan government takes advantage of the revenue- 
generating potential of user fees in government schools, however, also 
depends on the consequences of a rise in those fees for the distribution 
of secondary places and for the size of the secondary system as a whole. 
An important consideration is whether a substantial increase in user fees 
would force families with relatively low incomes to transfer their children 
to the private school system or to terminate their education. 

Table 15-2 shows that the probability of attending a government sec- 
ondary school rises monotonically and steeply with the educational level 
of the child's parents, which is an indicator of socioeconomic status/ 
Moreover, those children whose parents are most able to bear the cost 
of their education are the most likely to receive large subsidies. The ex- 
planation may lie in differences among socioeconomic groups in the 
quality of primary schooling, in the quantity and quality of training pro- 
vided within the home, and in the ability to "purchase" places in govern- 
ment schools. Whatever the cause, it appears that in Kenya the incidence 
of subsidies for secondary education — a private good that substantially 
raises the iifetime income of the recipient — strongly favors those who 
rank relatively high in the distribution of income. A rise in user fees is 
likely, therefore, to reduce the inequality of real income among house- 
holds. 

A zero price elasticity of effective demand (given the rationing of 
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'robability 


of Attending a Government School, 


by Parents' Education, 


Kenya 










Percentage distribution 
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education, by type ti 


if school 


Parents* education 


Probability 
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Harambee 




0.16 


38.2 


4V.0 




0.23 


24.6 


27.1 




0.33 


27.1 


20.0 




0.5 1 


10.1 


3.9 



Note: In the tables in this chapter: both parents with no education; one parent 
with primary education and one with none; l : u both parents with primary education or 
one with secondary or higher education and one with none; / 4 < one parent with primary 
education and one with secondary or higher education or both with secondary or higher 
education. 
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places) implies that a rise in user fees will not lead to underutilization 
of government schools. If some students withdraw from the government 
system, others from the harambee system will take their places in the pre- 
ferred system. But what happens to secondary enrollment as user fees are 
increased depends on how many leave the government system and 
whether they switch to the harambee system or leave the secondary sys- 
tem entirely. 7 These magnitudes will depend on the composition of the 
government system. If, at one extreme, the government system were en- 
tirely occupied by the children of the group with the highest education 
and therefore income, a rise in fees would be unlikely to induce with- 
drawals. But as we have seen, in Kenya children of parents with no for- 
mal education, despite their low probability of attendance, still make up 
38 percent of the government secondary system because such a high pro- 
portion of parents had little or no formal education. Another 25 percent 
of places is filled by children with one parent with primary education. 
This suggests that unless the rise in school fees is discriminatory — that 
is, imposed only on those "able to pay" — it may induce substantial with- 
drawals from the government system and perhaps from the secondary 
system entirely. 

Methods and Data 

Our interest is in the apparent dualism in the market for secondary edu- 
cation between the high-quality, high-subsidy government system and the 
low-quality, low-subsidy harambee system* We therefore depart from the 
conventional procedure by disaggregating the benefits and costs of second- 
ary schooling by type of school and calculating separate rates of return 
to government and to harambee schooling* When the internal private rate 
of return that equates the present value of these benefits to zero is calcu- 
lated, only the opportunity costs (wages forgone) of attending secondary 
school and the private direct costs are netted out. When the social rate 
of return is calculated, account must also be taken of public direct costs 
(subsidies). On the benefits side we disaggregate by estimating earnings 
functions that will yield W Sfi and W,/„ which represent the predicted 
wages, over their expected working lives, of government and harambee 
secondary completers, respectively. The equation is 



where S f are dummy variables that signify type of secondary school/ 

The predictor equation for primary completers simply excludes the S, 
terms. Excess demand for government schooling is sufficient to establish 
that the price elasticity of demand is zero. Comparison of the private rate 
of return to investment in government schooling, r£, with the private rate 



(15-1) 



In W = a + bl + cL 2 + ld,S, + le t X t + u 




286 



THE COST-BENEFIT ANALYSIS OF SECONDARY EDUCATION 



of return to harambee schooling, r#, allows us to assess the extent to 
which user fees can be raised (or subsidies lowered) without inducing a 
reduction in enrollments* On the assumption that the private rate of re- 
turn to government schooling is greater than that to harambee schooling 
(r£> r£), and that there are no financial constraints, we calculate the in- 
crease in direct costs required to make the two rates equal (r£= r%). 

If the subsidy per pupil in secondary education is reduced by leav- 
ing further expansion to the low-cost, low-quality private sector, will 
allocative efficiency suffer? Because both the total costs and the benefits 
of government schooling appear to exceed those of harambee schooling, 
our stylized facts did not permit even a preliminary answer to this ques- 
tion, which requires a comparison of the social rates of return, tg and 
t%. The answer depends on which has the greater effect on the social rates 
for the two systems: the difference in costs or the difference in benefits. 
If the social rate of return to government schooling is equal to or less 
than that to harambee schooling (r£< rjL), reducing the subsidy per pupil 
would not reduce the economic efficiency of the school system. If the so- 
cial rate of return to government schooling is greater than th": to 
harambee schooling (r£,> rfc), allowing the harambee system, as currently 
constituted, to increase its share of enrollments would mean a loss in ex- 
pected efficiency. 

The deficiencies of cost-benefit analysis as a guide to the allocation 
of resources between secondary schools and other types of investments 
such as health clinics or railroads are well known, and various ad hoc 
adjustments have been devised to correct them (Psacharopoulos 1973). 
Our more limited aim — comparing the social rates of return for two 
components of the secondary system as a means of assessing the efficiency 
consequences of reducing the subsidy per pupil — is less subject to some 
of the biases that can be a source of concern. For example, the precise 
nature of the relationship between wages and the marginal product of 
labor in the public sector may have a large influence on the social rate 
of return to secondary e</ ~ation but only a small effect on the relative 
rates of return to government and harambee schooling. Although there 
is a large difference between the proportions of primary and secondary 
completers in the white-collar-intensive public sector, the difference be- 
tween government and harambee secondary completers in this regard is 
relatively small. Wage-experience profiles derived from cross-sectional 
data are only crude approximations of earnings over the life cycle, 9 but 
again, the relative rate of return to government and harambee schools 
is less likely to suffer from bias on this account than is the aggregate rate 
of return to secondary education. 

We do, however, examine empirically four issues that could have an 
important bearing on relative private or social rates of return. Where ap- 
propriate, we devise methods for adjusting our estimates. 




The Efficiency and Equity of Subsidies to Secondary Education 287 

• Are the higher lifetime earnings of government school completers 
in comparison with those of harambee completers attributable to 
their higher level of skill or to credentialism— discrimination by em- 
ployers on the basis of the worker's "old school tie"? We employ 
more refined measures of human capital — scores on the form 4 
examinations — to shed light on this question. 

• Do government and harambee completers differ in the length of 
time unemployed after leaving school, and are relative rates of re- 
turn sensitive to the observed differences? Measures of time devoted 
to job search on leaving school permit us to examine these relation- 
ships. 

• Do relative rates of return have to be adjusted for the difference in 
wastage rates between government and harambee schools that was 
noted above? The answer depends on whether the returns to school- 
ing and the costs are linear or nonlinear functions of years of 
schooling. 

• How much of the difference between government and harambee 
completers in skill levels and earnings is attributable to the tendency 
of children from more educated backgrounds to attend government 
schools rather than to differences in the quality of schooling? We 
estimate an educational production function to isolate the effect of 
family background, independent of type of school, on performance 
on the school -leaving examination. We then simulate what the dif- 
ferences between government and harambee completers in perfor- 
mance and in earnings would be if the two groups did not differ in 
family background. 

With the exception of opportunity costs, we do not have individual 
data on costs. In our rate of return calculations all government com- 
pleters are assumed to have paid the average current costs of govern- 
ment schools, and all harambee completers are assumed to have paid the 
average current costs of harambee schools. Private and public cost data 
are derived from official government statistics. Our estimates of private 
direct costs — tuition and board, uniforms, books and equipment, and 
other school charges — and of public costs are obtained from official 
sources. Our own survey is the source for the opportunity costs and for 
returns to government and harambee secondary education. 

Our survey has the strengths of accuracy and richness. One of its ad- 
vantages is that it allows the type of secondary school attended to be 
identified, and hence the rates of return that are central to our analysis 
can be compared. The variable for performance on form 4 examinations 
permits us to test competing hypotheses regarding the cause of the differ- 
ence between harambee and government completers in earnings streams, 
which is an essential step in measuring the gap between the two types 
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of school in gross social returns. It also permits us to estimate an educa- 
tional production function and to correct, if only crudely, for the bias 
in the measurement of the gap that arises from the selectivity of the gov- 
ernment system. 

Our establishment-based survey — my such survey — has a weak- 
ness when it is used for cost-benefit analysis: because the sample does 
not include those educated workers who are not in urban wage employ- 
ment, our estimate of the relative rates of return to government and 
harambee schools may be subject to sample selection bias. In particular, 
it seems likely that a higher proportion of harambee completers than of 
government completers are not in urban wage employment and that 
those harambee computers who do not obtain such employment are 
from the poorest-quality schools. If those schools have below-average 
costs as well as below-average returns, our comparison need not be bi- 
ased. If, however, only the returns are below average, the implication 
would be that we are overestimating the returns to harambee schools in 
relation to the returns to government schools. 

Private and Social Rates of Return to Government and 
Harambee Schools and Some Adjustments 

Table 15-3 presents estimates ot the earnings functions used in the analy- 
sis. In both equations — for primary completers and for secondary 
completers — the coefficient on the experience variable is positive and 
higf !y significant, and the coefficient on the quadratic term is negative 
ai d highly significant. Differences between the two equations in constant 
terms and in the coefficients on the experience variables indicate that, 
as usual, the earnings profile of secondary completers lies above the curve 
for primary completers and rises more steeply. 

The coefficient on the harambee dummy variable in column 2 of table 
15-3 is negative, large, and significant. The implication is that when em- 
ployment experience is standardized, the earnings of harambee com- 
pleters are considerably (more than 21 percent) lower than those of 
government completers This estimate of the standardized differential in 
earnings may be biased because the returns to experience are constrained 
to be the same for government and harambee completers. But an F-test 
on an unconstrained version of the equation (not shown) did not allow 
us to reject the null hypothesis that the returns to experience are the same 
for both groups; the F-statistic was below the critical value at the 5 per- 
cent level of significance. 

Figure 15-1 shows the lifetime earnings streams of primary completers, 
government secondary (form 4) completers, and harambee secondary 
completers. The lower shaded areas represent the opportunity cost of sec- 
ondary schooling; 10 the upper shaded area represents the higher gross pri- 
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Table 15-3. Earnings Functions Containing Type of School and 
Performance on Form 4 Examination, Kenya 
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— Not applicable. 

Note: L, employment experience; S Zi harambee secondary school; $„ private secondary 
school; 5 4l government technical school (for the S variables, S u government school, is the 
base); E St post-form 4 education (form 4 is the base); D,. division 1 on the form 4 exami- 
nation; D 2 , division 2; D„ division 3; D 4 , division 4 (for the D variables, D Si failed or 
did not sit the examination is the base, except for the entry "D, or D 2 ," where the lowei 
divisions, Dj, D 4 , and D 5 , constitute the base). The dependent variable is the natural loga- 
rithm of monthly wages, In W. Figures in parentheses are ^-statistics. Column numbers 
identify different regression specifications. 

vate returns to government than to harambee secondary schooling. 

Table 15-4 presents our estimates of the private and social rates of re- 
turn to government and harambee schooling on the basis of the data un- 
derlying the above estimates of returns and oppo tunity costs and the es- 
timates of private and government expenditures presented in table 15-1. 
As the stylized facts strongly suggested, the private returns to government 
schooling are higher— 50 percent higher— than the private returns to 
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Figure 15-1. Costs and Benefits of Government and Harambee Secondary Schooling 
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Table 15-4. Private and Social Returns 
to Secondary Education, Kenya 
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a. The base private and social returns are recalculated because a slightly different specifi- 
cation of the earnings function underlying our estimate of returns is used to make the ad- 
justment. 



harambee schooling. This implies that user fees in government schools 
would have to be raised substantially to equalize private returns in the 
two systems. 

Our simulations indicate that to accomplish such an equalization pri- 
vate direct costs in government schools would have to be raised from 
1,557 shillings a year to 10,000 shillings a year. 11 The difference between 
what the government could charge, given perfect capital markets, and 
what it actually charges over four years is therefore more than 33,000 
shillings. This sum is double the mean annual earnings of all workers in 
our sample,, considered by some to be the urban elite; it is 3.5 times the 
mean annual earnings of the manual workers in our sample. 

If the elasticity of demand for government schooling remains zero until 
private re f urns in the two segments of the system are equalized, the reve- 
nue potential of raising user fees is then simply the difference between 
current user fees and the maximum potential fee multiplied by aggregate 
enrollment in government secondary schools. This comes to 1,500 shil- 
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lings, or more than 300 percent of government recurrent expenditures 
on secondary education (see Eertrand and Griffin 1983). 12 Capital market 
imperfections imply that if the maximum potential user fee is charged, 
demand for government schooling will decline, High-cost, high-quality 
private schools now enroll only a small proportion of secondary students, 
and expansion of these schools could drain revenue from the government 
system. Nevertheless, the revenue potential of raising school fees is likely 
to be substantial. 

The private and social returns to harambee secondary schooling are 
essentially the same. Adding the negligible government subsidies onto the 
private costs of harambee schools increases total costs by only 9.2 per- 
cent, which does not measurably reduce the rate of return. There is, how- 
ever, a gap between the private and social returns to government school- 
ing because the subsidy per pupil in that system is far from negligible. 
Adding government subsidies onto private costs increases total costs by 
133 percent. The result is that the social rate of return to government 
schooling is about 13 percent, whereas the private rate of return is 14.5 
percent. 

The gap between government and harambee schools in the social rate 
of return is less than the gap in private returns. Nevertheless, social re- 
turns to investment in government schools remain substantially higher 
than social returns to investment in private schools. This difference sug- 
gests that from the perspective of costs and benefits to the economy as 
a whole, not just to the individual or household, the government system 
is more cost-effective; output per shilling of input is higher in government 
than in harambee schools. 11 

The measured difference between the two systems in economic effi- 
ciency might stem from a difference in the quality of management. Alter- 
natively, it might tefiect increasing returns in the educational production 
function. Recall that total per pupil expenditures are substantially lower 
in harambee than in government schools. The returns to the additional 
1,000 shillings per pupil per year spent in government schools may sub- 
stantially exceed average returns. Educationalists generally presume that 
the learning curve, which relates inputs (on the horizontal axis) to skills 
acquired (on the vertical axis) has a logistic form; it rises rapidly at first 
and then more slowly. Kenyan secondary schools may be on the steeply 
sloped portion of such a curve, where a small increase in inputs yields 
a disproportionately large increase in outputs (see appendix 1). 

One implication of this efficiency differential for the assessment of gov- 
ernment subsidies to secondary education is that a policy of reducing the 
subsidy per pupil by allowing the relatively unsubsidized harambee sys- 
tem to provide a disproportionate share of new secondary places would 
entail allocative inefficiency and cause some potential output to be for- 
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gone. Because of the higher total costs of the government system, how- 
ever, the efficiency differential between the two systems is less than the 
20 percent differential in labor productivity between government and 
harambee completers estimated by our wage fu 1 :ion. If, as hypothe- 
sized, the educational production function is characterized by increasing 
returns, it may take only a small increase in the quality of harambee 
schools to reduce the difference between the two systems in gross social 
returns. Narrowing the gap between the two systems in total expenditure 
per pupil may therefore narrow the gap in social rates of return. 

Just how robust are these assessments of the economic costs and bene- 
fits of reducing the subsidy per pupil to secondary education in Kenya? 
The adjustments of our estimates of relative private and social rates of 
leturn to government and harambee schooling that are summed up here 
and in table 15-4 provide a basis for judgment. 

Adjusting for Credentialism 

To what extent does credentialism account for the higher earnings of 
government than of harambee school completers? To what extent is the 
difference in earnings attributable to the greater skill of government 
completers, as indicated by their superior performance on the nationwide 
form 4 examination? To answer these questions we add to the wage func- 
tion for those who had taken the form 4 examination a set of dummy 
variables, D„ that signify the division of score on that examination. The 
estimated equation is presented in table 15-3 (column 3). 

We see once again that examination performance has a powerful influ- 
ence on earnings. The coefficients on the dummy variables increase mono- 
tonically and in large increments; all four are highly significant. The 
equation predicts that, when other characteristics are standardized, a 
form 4 leaver who placed in the first division will earn more than 100 
percent more than a form 4 leaver who failed or did not sit the examina- 
tion. Most striking is that adding examination performance to the ex- 
planatory variables entirely eliminates the influence of type of school on 
earnings. A comparison of columns 2 and 3 in table 15-3 shows that the 
coefficient on the harambee dummy, S 2y declines from -0.21 to -0.024 
and is no longer statistically significant. 

It appears that all of the difference in earnings between government 
and harambee completers is accounted for by differences in skill and ..iat 
none is accounted for by credentialism; government and harambee 
completers with the same examination scores are predicted to earn the 
same wages. Therefore no adjustment needs to be made to our estimate 
of the rate o* return to harambee schools. The rates of return after adjust- 
ment for credentialism are the same as the base calculations. 
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Adjusting for Wastage 

As was seen above, the dropout rate from harambee schools (58 per- 
cent) is greater than that from government secondary schools (15 per- 
cent). Whether our estimates of rates of return have to be aujusted for 
differential wastage depends on whether gross returns to schooling are 
a linear or an increasing function of the number of years of schooling, 
If the returns function is linear, no adjustment need be made; under the 
assumption that the cost function is also linear, the rate of return per 
year of harambee school will be the same irrespective of the number of 
years completed, as will the relative rates of return to government and 
harambee schools. 14 If, however, returns per year of harambee schooling 
are lower for form 2 than for form 4 leavers, our oase estimates of rates 
of return to harambee schooling will be biased upward. To assess 
whether the returns function is linear, we calculate the rate of return to 
two years of harambee schooling by estimating a wage function for form 
2 harambee leavers and predicting the lifetime stream of net benefits, tak- 
ing into account only two years of forgone primary wages and direct 
costs. The result of these calculations is a rate of return (private and so- 
cial) of 6.5 percent, considerably less than the rate of return to four years 
of harambee schooling (9.5 percent). 

To arrive at an adjusted aggregate rate of return to harambee schools, 
we weight the rates of return to forms 2 and 4 by the proportions who 
left harambee school at those levels. The adjusted rate of return is 7.5 
percent (table 15-4), which widens the gap between government and 
harambee schools in private and social rates of return. There is no need 
to adjust the returns to government school because the dropout rate is 
so low. 

Adjusting for Search Time 

No wages are earned during the time spent searching for a job on com- 
pletion of schooling. 1 * We did not take account of this search period when 
we predicted the lifetime earnings of school leavers and calculated the 
base rates of return. Since there are large differences between harambee 
and government leavers in search time, relative rates of return may be 
biased by this omission. Among government form 4 leavers, 35 percent 
found wage jobs immediately as against 19 percent of harambee leavers, 
The average time taken to find a wage job for government leavers was 
9.5 months, compared with 18 months for harambee leavers and 32 
months for primary leavers. Because primary leavers take a longer time 
to find a job than do secondary leavers, the rates of return to both govern- 
ment and harambee schools are higher when an adjustment for search 
time is made than in the base calculation, but the returns to government 
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schools rise more. 1 * Therefore the gap between government and haram- 
bee schools in both private and social rates of return is widened by 
the adjustment. 

Adjusting for Selectivity of Government Schools 

We have confirmed that the difference between government and 
harambee leavers' wages arises from differences in cognitive skill. How 
much of the difference in cognitive skill is attributable to the higher qual- 
ity of government schools and how much to the higher achievement of 
government school entrants at the start of secondary schooling and to 
their higher ability and socioeconomic background? If, to take an ex- 
treme case, all of the difference in skill were attributable to the selectivity 
of the government system, there would be no gap between the two sys- 
tems in either gross private or gross social returns. Because of differences 
in costs, net private returns would still be higher in the government sys- 
tem, but net social returns would actually be higher in the harambee 
system. 

We attempt to answer this question with regard to socioeconomic 
background; we cannot answer it with regard to cognitive skill at the be- 
ginning of secondary school because wc do not have the necessary data. 
We were able to show for a subsample of form 4 leavers that there is 
no significant difference in ability between government and harambee 
school leavers. Family background may, however, be partly serving as 
a proxy for diffr . \ > in achievement at the start of secondary school. 
Table 15-5 presen t ; )bit estimates of the following simple educational 
production function iov form 4 completers: 

(15-2) Prob(H = 1) = *(X'0) 

where H is a dichotomous variable that takes the value 1 where the 
individual obtained a high score (division 1 or 2) on the form 4 examina- 
tion. The vector of exogenous variables, X, includes F ; , the family back- 
ground dummies; S„ the dummies for type of school; and, to capture the 
cohort effect, i4, the age of the worker. <!> is the cumulative-unit normal 
distribution function. 

The three coefficients on the family background variables are signifi- 
cantly positive. They indicate that the probability of attaining a high 
score increases monotonically as the educational level of the student's 
parents increases. Nevertheless, the coefficient on the harambee dummy 
(Si) is of larger absolute size and is more highly significant than the coeffi- 
cients on any of the family background variables. The predicted probabil- 
ities, also shown in the table, more clearly illustrate these findings. In 
both the government and the harambee systems there is considerable vari- 
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Table 15-5. Educational Production Functions of Performance 



on Examinations, Kenya 
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Note: A> age. For definitions of oth 


er variables, see notes to tables 15-2 and 15-3. 


a. The probability that H = 1 is 


the area under the standard normal curve between 



-*> and X'B. Probabilities are predicted for individuals with mean age. 

b. Averaged over all family background groups, with weights equal to mean family back- 
ground for sample. 



ation in performance on the form 4 examination by family background. 
The impact of type of school on the probability of attaining a high exami- 
nation score, however, appears to be still larger; it is nearly five times 
higher for government leavers (0.47) than for harambee leavers (0.10). 
For reasons discussed above, the composition by family background of 
the two secondary systems is not greatly different. Ilierefore the effect 
of family background on performance in school is unlikely to have a large 
effect on the difference between government and harambee leavers in pre- 
dicted cognitive skill levels and thus in predicted wages md returns to 
secondary schooling. The results of simulating the returns to government 
and harambee schooling in the absence of government school selectivity 
by family background (table 15-4) confirm this point. 17 The gaps in pri- 
vate and social returns narrow only marginally. 

In sum, although our adjustments arc piecemeal, they do not give con- 
flicting signals. Two of our four adjustments — for credentialism and for 
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the selectivity of government schools — have little impact on the relative 
rates of return to government and harambee schooling. Both of the other 
two adjustments — for differences in length of job search and in wastage 
rales — widen the gap between government and harambee schools in pri- 
vate and social rates of return. The widening of the gap in private returns 
implies that our simulations with the base rate calculations underesti- 
mated the increase in user fees necessary to equalize private returns to 
investment in the two systems. It appears that 8,000 shillings a year 
would not be sufficient. The widening of the gap in social returns implies 
that allowing the harambee system to increase its share of enrollments 
entails somewhat higher efficiency costs than we had supposed. 

Access to Government Schools and Family Background 

To assess the effects on the distribution of school places of a reduction 
in the subsidy per pupil, we estimate a simple educational attainment 
function. With the use of binomial probit we obtain maximum likelihood 
estimates of the parameters in the following reduced-form equation: 

(15-3) Prob(G - 1) - <t>(X'|J) 

where G is a dichoromous variable that takes the value 1 if an individ- 
ual attended a government secondary school (and thus benefited from 
government subsidies) and 0 if he did not, and X is a vector of exogenous 
variables. Among the exogenous variables is a set of four dummy vari- 
ables that signify the educational level of the individual's parents. In an- 
other specification of the educational attainment function, estimated only 
for individuals whose fathers were farmers, a variable for the size of 
the farm is included among the exogenous variables. 4>(X'P) is the 
cumulative-unit normal distribution function. 18 

Table 15-6 presents estimates of our probit educational attainment 
function and the predicted probabilities of attending a government sec- 
ondary school, by family background group. In column 1 of that table, 
estimated for the entire sample, the coefficients on the variables for 
parents 1 education arc positive and increase monotonically. All are sig- 
nificant. As noted in table 15-2, the predicted probabilities of reaping the 
large private benefits from subsidies to government education rise 
sharply with parents' educational level. 

Access to the government secondary system is meritocratic; selection 
is based largely on performance on the primary-leaving examination. The 
educational production function in table 15-5 suggests that the educa- 
tional level of parents matters to performance in both high-quality (gov- 
ernment) and low-quality (harambee) schools. 19 Although we have no di- 
rect evidence, there is a strong presumption that, when school quality 
is standardized, the educational level of parents is also positively related 
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Table 15-6. Educational Attainment Functions for Government 
Secondary School Attendance, Kenya 
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Note: B, born in Nairobi; A, age; Ac t size of farm. For definitions of other variables, 
sec note to table 15-2. Figures in parentheses are (-statistics. 

a. The probability that G = 1 is the area under the standard normal curve between -» 
and X'B* Probabilities are predicted for individuals born outside Nairobi, at the mean age. 

b. Probabilities are predicted for individuals with uneducated parents, at the mean age. 



to performance in primary school. 20 Moreover, children of more educated 
parents are likely to attend above-average primary schools because of the 
concentration of educated parents and high-quality primary schools in 
urban areas. 

Our second educational attainment function (column 2 in table 15-6) 
indicates that family wealth has an influence, independent of parents 1 ed- 
ucation, on the probability of attending a government secondary school. 
The equation is estimated only for those workers whose fathers were 
farmers and includes as an independent variable a measure of the size 
in acres of the family farm. Although the coefficients of the variables for 
parents 1 education continue to be positive and to increase monotonically, 
they are reduced in both magnitude and significance in relation to col- 
umn 1 in the table. The coefficient of the variable for size of farm is posi- 
tive and significant. For children of uneducated farmers th. predicted 
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probability of attending a government secondary school is about 40 per- 
cent higher for those from farms of 25 acres than for those from farms 
of 1.5 acres. This relationship may indicate a nonmeritocratic element 
in the influence of family background on access to government secondary 
schooling. 

The equations in table 15-6 measure the relationship between the so- 
cioeconomic status of the parents of the workers in our sample and the 
educational attainment of the workers. To confirm that the effect of fam- 
ily background is not merely a historical phenomenon, we also estimated 
by probit the relationship between the educational attainment of the 
workers and the probability that their children would attend a govern- 
ment secondary school. The results (not shown) for the younger two gen- 
erations are qualitatively the same as those for the older two generations; 
the richer the family, the greater the likelihood that it will benefit from 
government subsidies to secondary education. Kenya is not unique in this 
regard. (For evidence of similar outcomes see Hansen and Weisbrod 1969 
for the United States and Jallade 1974 for Colombia.) This outcome is 
especially perverse since in Kenya, as in many developing countries, much 
government revenue comes from regressive import and excise duties 
rather than from progressive income taxes (see Fields 1975). 

Conclusions 

The private rate of return to investment in secondary education is mark- 
edly higher for children who attend government secondary schools than 
for those who attend harambee schools. This is partly because of the 
lower private costs of government schooling and partly because of the 
higher gross returns. The latter phenomenon is the result of the higher 
level of cognitive skill of government school graduates. Moreover, there 
is a positive relationship between family income and the probability of 
reaping the subsidies to government schools that contribute to the differ- 
ence in private rates of return. These findings provide the basis for effi- 
ciency and equity arguments for reducing the subsidy per pupil in govern- 
ment schools by selectively increasing user fees. 

Our simulations indicate that it would take an increase in user fees of 
more than 8,000 shillings per student a year to equalize private rates of 
return in the two systems. The revenue potential of user fees in govern- 
ment schools is therefore substantial— more than 300 percent of the gov- 
ernment's recurrent expenditures per student for secondary education. 
This figure is so large partly because in the relevant range the price elas- 
ticity of demand for government schooling appears to be so small. It must 
be emphasized, however, that in practice the revenue potential will be 
less than the amount indicated because some families are not able to bor- 
row in formal credit markets to finance schooling. Nevertheless, a sub- 
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stantial proportion of students in government schools is from families 
that have the means to pay the cost of their children's education and 
would be willing to do so in the absence of a highly subsidized alterna- 
tive. The willingness of relatively low-income families to pay high fees 
to send children to low-quality harambee schools that yield low private 
returns is evidence for this assertion. 

Even substantial increases in user fees are unlikely to lead to un- 
derutilization of government schools. Nor would a reduction of the 
subsidy per pupil bring about a deterioration of school quality, as pri- 
vate funds would simply substitute for public funds, leaving expendi- 
tures per pupil unchanged. 

Increases in user fees may give rise to inefficient changes in the compo- 
sition of the student body of government schools and a reduction in the 
size of the secondary system as a whole. There is some reason to believe 
that the students from uneducated and poor backgrounds who are forced 
to withdraw from the school system because of the rise in fees will be 
the most able, since students who gain access to government secondary 
schools without having the advantage of educated parents are likely to 
be unusually bright. If the increases in fees are uniform, relatively bright 
but poor students may terminate their education and be replaced by less 
able stuuents from higher-income families who would otherwise have 
gone to harambee schools. 

To avoid this outcome, increases in user fees could be discriminatory. 
A need-based scholarship program could ensure that admissions deci- 
sions would continue to be based solely on meritocratic criteria. There 
are problems with such a program. If the criteria for awarding scholar- 
ships are too loose, the scholarship program will cost too much, and if 
the criteria are too tight, the government secondary system may lose stu- 
dents who would qualify on meritocratic grounds. Although the difficul- 
ties of assessing ability to pay should not be underestimated, this system 
is likely to distribute government subsidies more equitably than the cur- 
rent one. At present, the least needy have the highest probability of ob- 
taining a subsidy. 

One alternative to raising school fees and providing scholarships to the 
needy would be to raise fees and then provide all students with loans to 
finance the private costs of a government secondary education. This ap- 
proach has the advantage of avoiding means tests. The disadvantage is 
that a program for repayment would have to be set up and administered, 
but Kenya's "pay as you earn" tax system could be utilized for this pur* 
pose. 

Reducing per student subsidies by allowing low-subsidy harambee 
schools to satisfy an increasing proportion of the growing demand for 
secondary schooling has been a de facto policy of the Kenyan government 
for more than a decade. Our results suggest that, on grounds of allocative 
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efficiency, the case for this approach is actually not as strong as the case 
for raising user charges in government schools. The difference between 
the two systems in social rates of return indicates that harambee schools 
are less efficient than government schools; that is, they raise worker pro- 
ductivity less per shilling of total expenditure. Government regulation of 
quality in harambee schools, together with small subsidies (in compari- 
son with those given to government schools) for quality-improving pur- 
poses such as buying textbooks, hiring better-trained teachers, and re- 
ducing teacher-student ratios, may substantially decrease this difference. 
If so, the efficiency costs of allowing harambee scho< s to satisfy an in- 
creasing proportion of secondary enrollments may also decline. This 
would be the case if the difference in efficiency between the two systems 
were accounted for by the higher total expenditure per pupil in govern- 
ment than in harambee schools and by the position of secondary schools 
on that segment of the educational production function that is character- 
ized by increasing returns. 



1. Throughout, our analysis compares government with harambee schools and 
excludes other private schools. This is because of the heterogeneity of the "other 
private" category. A few of these schools are very good and very costly; most 
are poor in quality and low in cost. Thus this category would have had to be 
further disaggregated, but some data essential for such a breakdown were not 
available. The omission does not pose a serious problem, since it appears that 
in important respects harambee schools are representative of the larger group of 
low-cost private schools. 

2. The mean annual earnings of the manual workers in our sample were about 
9,500 shillings. 

3. Predictions are made with the use of the wage functions presented in table 



4. In this model, an individual demands secondary schooling, provided that 
the expected present value of the net benefit is positive, and chooses the segment 
with the higher expected present value. 

5. Government guidelines call for holding expenditures on education to no 
more than 30 percent of the recurrent nondefense budget. For 1981-83 the share 
was estimated ac nearly 35 percent. 

6. The probability is predicted at the mean age for those born outside Nairobi 
with the use of the probit functions presented in table 15-6. 

7. If people are capital-constrained, a rise in fees may force them to withdraw 
from the government system despite the high returns to government schooling. 
When fees are lower in government than in harambee schools, this will mean 
complete withdrawal from the secondary system. When fees in government 
schools are raised above those in harambee schools, people who face capital con- 
straints may be forced to switch to the harambee s^tem even though the private 
returns are lower. 
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8. We also estimated a version of equation 15-1 in which the S, interact with 
the other dependent variables, but we concluded, on the basis of F-tests, that this 
is not a superior specification. 

9. We have shown that different cohorts of school leavers have different profiles 
because of changes in the education-occupation matrix that are associated with 
rapid educational expansion; see chapters 7 and 14. 

10. We assume that the wages of primary leave s are an accurate measure of 
the opportunity costs of secondary leavers. If entrance to secondary schools is 
meritocratic, this measure of opportunity costs will be too low. Moreover, to the 
extent that government secondary entrants are of higher quality than harambee 
entrants, the opportunity costs of the former will be still higher. 

11. The 6,372-shilling difference between the total cost of schooling — 3,368 
shillings a year — and the fee that could be charged, given perfect capital markets, 
would be a tax on educational expenditure. 

12. This estimate ignores the general equilibrium effects of a rise in user fees. 
If people spend more of their income on education, they may spend less on other 
goods that the government taxes — which will have a negative impact on public 
revenues— or they may r.pend less on goods that are subsidized — which will have 
a positive impact on public revenues. 

13. The actual cost of public money expended is greater than the nominal cost 
because of the administrative and efficiency costs of collecting public money via 
the tax system. Taking account of this factor would lower the social return to 
government schools. Similarly, since harambee schools are often built and sup- 
ported with voluntary labor and other inputs that are not costed, the amount 
of private money spent on them may underestimate the resources used. 

14. Strictly speaking, linearity of wages in education does not imply constancy 
in rate of return over education of different lengths because the length of the 
working life decreases as years of education : ~crease. This is unlikely to be quan- 
titatively important. 

15. School leavers may obtain income from other sources during this period, 
but the survey does not yield estimates of such income. 

16. The following procedure is adopted to take account of search time. To pre- 
dict the lifetime wage profile for primary leavers, we impose zero wages in the 
first two years, a third of a year's wages for the third year, and the equivalent 
of wages for (T - 2.7) years of experience in the Tth year. For government 
secondary leavers wages are zero for the first four years after primary school, 
0.2 of a year's wages for the fifth year, and the equivalent of wages for (T - 
4.8) years of experience for the 7th year. For harambee leavers wages are zero 
for the first five years after primary school, half of a year's wages for the sixth 
year, and the equivalent of wages for (T - 5.5) years of experience for the Tth 
year. 

17. The simulation was conducted as follows: the equation for column 3 of 
table 15-3 was reestimated after we substituted for the disaggregated set of dum- 
mies the more aggregated examination score variable used in the probit educa- 
tional production function. The scores, by type of school, that were predicted 
when family background was set at the sample mean were substituted into the 
wage function to predict, in turn, the respective earnings streams for the gradu- 
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ates from the two types of school. The simulation removes the part of the higher 
cognitive achievement and earnings of government leavers that is attributable to 
their more educated family background. 

18. In this model the coefficients do not represent the marginal change in the 
probability associated with each independent variable as they do in a simple lin- 
ear probability model. For heuristic reasons, therefore, the table shows the pre- 
dicted probabilities for various representative groups. 

19„ For reviews of studies that have documented such a relationship in other 
countries, see Alexander and Simmons (1975) and Bridge, Judd, and Moock 
(1979). 

20. Virtually all primary education is provided by the government; there is no 
equivalent of harambee schools at the primary level in Kenya. 
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Chapter 16 



Lessons and Applications 



In part i we summarized our analysis and drew out its implications 
for policy. It is not our intention to summarize the summary. We believe, 
however, that both the methodology and the findings of this study have 
broader applications, and it is on these that we wish to reflect briefly here. 
In particular, we are concerned with the extent to which the results of 
this study can be generalized from Kenya and Tanzania to other develop- 
ing countries. We also consider how our methodological approach — the 
generation and analysis of rigorously comparable microeconomic data 
sets for countries that constitute natural experiments — can be applied to 
other country groups and can contribute to the study of the economics 
of education in developing countries. 

Consider a few of the general conclusions from our analysis of the East 
African natural experiment. First, because secondary education imparts 
cognitive skills that increase labor productivity, investment in secondary 
education yields a high rate of return, and its expansion contributes sub- 
stantially to economic growth. Second, increasing the relative abundance 
of workers with secondary education compresses significantly the educa- 
tional structure of wages and as a result reduces the inequality of pay. 
Third, although the expansion of secondary education is likely to in- 
crease opportunities for children from poor families and thereby both 
equalize the distribution of secondary places and increase the incomes 
of those children in comparison with the incomes of their parents, it will 
do little to improve their position in the socioeconomic hierarchy. 

It is possible that these findings do not apply to other developing coun- 
tries. The outcomes from educational expansion may be different else- 
where for either of two reasons. 

1. Parameters may differ; that is, the underlying relationship between 
educational expansion and outcomes may vary among countries because 
of, for example, differences in the skill intensity of production or in the 
culture and social structure of the societies. To illustrate, the wage com- 
pression associated with educational expansion might induce a counter- 
vailing reaction in the form of institutionalized wage structures, and the 
distributional benefits of expanding secondary education that we have 
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identified in Kenya and Tanzania might not be realized. Where the social 
returns to education have thus been driven down but the private returns, 
and therefore the demand for education, have remained high, the phe- 
nomenon known as the "diploma disease" is said to flourish. 

2. The parameters may ,e similar, but such variables as the size and 
quality of educational systems may differ. For example, Sri Lanka's per 
capita income lies between tlie incomes of Kenya and Tanzania, but its 
secondary enrollment ratio exceeds 50 percent — more thar twice the 
level one would expect for a country at that income level on the basis 
of the observed income-enrollment relation across countries and much 
higher than in either Kenya or Tanzania. If the parameters are similar, 
we would predict that the social returns to secondary education would 
be much lower in Sri Lanka than in Kenya and Tanzania because of di- 
minishing returns to cognitive skill and perhaps because of a reduction 
in the quality of education as a result of rapid expansion. Examination 
of the natural experiment afforded by Sri Lanka in comparison wi,:h 
Kenya and Tanzania would allow us to assess how successive increments 
to the relative supply of secondary education beyond the range consid- 
ered in this book would affect productivity and equity in low-income 
countries. 

Another variable that could affect the outcome of educational expan- 
sion is per capita income. For example, the structure of production in 
middle-income countries differs markedly from that in low-income 
countries. We would expect the skill intensity of production to rise with 
per capita income, and this could have implications for the consequence;, 
of educational expansion. The per capita income of Brazil is more than 
five times that of Kenya, yet its secondary enrollment ratio in 1981 was 
only 32 percent, whereas Kenya's was *9 percent. Given similar parame- 
t< we would predict that the educational structure of wages would be 
much less compressed in Brazil than in Kenya, and any greater skill inten- 
sity of labor demand would accentuate this effect. Similarly, we would 
expect the productivity benefits of educational expansion to be high. This 
suggests that the findings of our analysis can be generalized from Kenya 
and Tanzania to middle-income countries such as Brazil. A possible dif- 
ference in parameters — the large piovision of vocational training by em- 
ployers and the government in Brazil— would qualify this prediction; the 
emphasis on such training may be an attempt to overcome the shortage 
of cognitive skill by substituting vocational skills. 

Brazil lies well below the line that describes the cross-country relation- 
ship between per capita income and the secondary enrollment ratio (fig- 
ure 16-1). The Republic of Korea, which has a similar per capita income, 
lies •veil above the line; its secondary enrollment ratio in 1981 was 85 
percent. Yet economic growth in both countries has been impressive. This 
suggests that the relationship between skill acquisition and labor produc- 



314 



Conclusion 309 



Figure 16-1. Secondary Enrollment and Per Capita GNP in Selectefl 
Countries 
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Note: The curve is based on the function 
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where S is the secondary enrollment rate as a percentage and Y is gnp per capita in dollars. 
The figures in parentheses are ^statistics, R 1 * 0.627, and F (2.74) = 64.85 The data, 
for seventy-seven low-income and middle-income developing countries, are from World 
Bank (1985). 



tivity does not hold with equal force in middle-income and low-income 
countries. Alternatively, the rapid expansion of vocational training in 
Brazil suggests that in middle-income countries it is not sufficient to focus 
on formal education when examining the consequences of human capital 
accumulation. Brazil is characterized by an unequal distribution of earn- 
ings, and Korea is noted for its relatively low degree of inequality in the 
labor market. This is consistent with the prediction suggested by our 
results — that the relative abundance of educated labor in Korea would 
bring about greater compression of the educational structure of wages 
there than in Brazil. 
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Our study of Kenya and Tanzania suggests that the marked difference 
between Korea and Brazil in education policy will have little impact on 
intergenerational mobility. The distribution of secondary education is 
undoubtedly more equal in Korea, but if our model applies, children of 
better-educated parents will be disproportionately concentrated in the 
upper half of the distribution of cognitive achievement on completion of 
secondary education. This in turn would give them an advantage in the 
competition for access to higher education and in the labor market, 
thereby preserving the position of the educated elite from one generation 
to the next. A qualification is in order: in Kenya and Tanzania education 
is virtually the only means of access to the top of the socioeconomic hier- 
archy, but in Latin America and East Asia, where physical capital and 
financial wealth are more abundant and often concentrated, socioeco- 
nomic success may depend more on the transmission of these forms cf 
wealth 01 on the access they provide to higher education irrespective of 
academic achievement. 

Although our ability to generalize our findings in East Africa may be 
limited, we are confident that the exploitation of other natural experi- 
ments would lead to sounder generalizations about the relationships be- 
tween education and development. The best natural experiment is one 
in which the comparator countries are as similar as possible in many re- 
spects but differ markedly in the aspects being studied. A series of natural 
experiments, illustrated in figure 16-1 by the set of countries discussed 
above, would permit generalizations of the sort we are seeking. In Kenya 
and Tanzania, where most postprimary leavers have been absorbed into 
urban wage employment, it was possible to confine the research instru- 
ments to the urban wage sectors. In the other countries mentioned, the 
same set of questions probably requires research instruments that also 
cover the urban informal sector and the rural sector. 

In seeking to discover uniformities in economic behavior as they relate 
to education by comparing economies which differ either in income or 
in educational level but not in both, we would be extending a well- 
established mode of cross-country analysis that includes the work of 
Kuznets (1965) and Chenery (1979). Our comparative approach, how- 
ever, is much more disaggregated; our focus is more exclusively on edu- 
cation, and our sample contains fewer countries. Although greater 
disaggregation necessarily involves a smaller number of countries and 
some loss of generality, it permits the rigorous testing of more detailed 
hypotheses and more direct application of results to policy. 

Our small-sample comparison is in the tradition of the comparative 
studies of industrialization by Balassa and others (1971), Bhagwati 
(1978), Krueger (1978), and Little, Scitovsky, and Scott (1970). It differs 
from such studies not only in its emphasis but also in its sources of data. 
The data requirements for an in-depth analysis of the relationships be- 
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tween human capital accumulation and labor productivity, income distri- 
bution, and intergenerational mobility are substantial. The only way to 
satisfy these requirements is to administer specially designed sample sur- 
veys in each country and thus generate precisely comparable microeco- 
nomic data sets. This combination — the comparison of countries that 
constitute natural experiments and the rigorous analysis made possible 
by survey data — may prove fruitful not only for the economics of educa- 
tion but also for the study of other issues in the economics of developing 
countries. It has potential application wherever there is a need to exam- 
ine the influence of national policies by means of microeconomic data 
lalysis. 
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Appendix A 



The Surveys: Coverage, 
Sampling, Procedures, and 
Some Cautionary Tales 



Our object in this appendix is to persuade the reader that our data 
are reliable by explaining how the survey was designed and the informa- 
tion gathered. In addition, our methods may be helpful to researchers 
who are considering the use of sample surveys to generate primary data. 
The questions that our research addressed could not have been answered 
without generating new data sets that contained information on repre- 
sentative samples of individual workers. Survey design and sampling pro- 
cedure arc rather neglected in the training of most economists; such activ- 
ities have too often been regarded as more within the province of 
sociologists. But the quality of economic research such as ours depends 
crucially on the design and implementation of the survey. The issues we 
wanted to explore gave us a fairly clear set of objectives for our fieldwork 
and data requirements. This appendix describes how, in the best eco- 
nomic tradition, we set about maximizing those objectives, subject to the 
triple constraints of finance, researchers' time, and the logistic problems 
typical of most developing countries. 

There were times when we regretted our relative innocence about sur- 
vey work in developing countries. For those readers intrepid enough to 
undertake similar field-intensive research, this detailed account of our ex- 
periences may therefore be of particular interest. Figure A-l, which 
shows the sequencing and timing of the many activities involved, may 
be a useful aid in planning a survey. A realistic vision of what is entailed 
in fieldwork in developing countries suggests that careful planning is nec- 
essary but not sufficient and that a robust sense of humor is essential. 

The Pre-Survey Field Trip 

Within two months after securing funding for the project, the principal 
researchers made a preparatory field trip, spending about eight man- 
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Figure A-l. Survey Schedule 
EAST AFRICA 

1979 
March 



April 



May 
June 

July 
August 

September 

October 

November 



Make preparatory 
field trip 

• Secure government 
support 

• Select sample 

• Design and pretest 
questionnaire 

• Resolve logistical 
problems 

• Collect background 
information 

on labor markets and 
political economy 
Kenya (field supervisor) 

• Select interviewers 



WASHINGTON, D.C 



OXFORD 



Draw up preliminary 
plans 

• Issues 

• Countries 

• Research design 

Submit research proposal 
Conclude agreement on funds 



Review, revise, and 
precode questionnaire 



Have tests designed (Princeton) 
Translate questionnaire 
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December 



1980 

January 

February 

March 



April 
May 
June 



• Send letters to firms 

• Arrange transport 

• Train interviewers 

KENYA: SURVEY 
Tanzania (field supervisor) 

• Select interviewers 

• Send letters to firms 

• Arrange transport 

TANZANIA: SURVEY 

Check Tanzania 
questionnaires 



July 
August 
September 
October 



Typeset and print questionnaire 



Write report on survey 
Assess Kenya survey 
Finalize and print 
Tanzania questionnaire 

Punch and verify Kenya 
data 

Check data; conduct 
"wild code" and 
consistency checks 

Punch and verify Tanzania 
data 

Begin descriptive work 
Regroup and refine 

variables; define 

new variables 
Begin data analysis 



Check and code Kenya 
questionnaires and prepare 
for punching 

Airfreight Kenya 
questionnaire to Washington 

Code Tanzania questionnaires 
and prepare for punching 

Airfreight Tanzania 
questionnaires to Washington 
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weeks in Kenya and about five in Tanzania. There were five main tasks: 
to obtain the approval and support of the two governments; to select the 
establishments to be surveyed; to design and pretest the questionnaires; 
to resolve various logistic issues regarding the administration of the sur- 
veys; and to gather background information and data on labor market 
trends and performance and on the political economy of educational ex- 
pansion and wage determination in Kenya and Tanzania. 

Government support was crucial to the project. In both Kenya and 
Tanzania research of this sort must be approved by the government. In 
addition, we expected that a government request for cooperation by the 
establishments sampled would improve the response rate. The ministries 
that we decided to approach were Finance and Planning and Education 
in both countries and Manpower Development in Tanzania. We included 
the ministries of Finance and Planning because of their reputation for rel- 
ative impartiality on educational sector issues, for efficiency, and for in- 
fluence on policy and because of their close relationship with the statisti- 
cal offices. Representatives of the World Bank in each country wrote on 
our behalf to the heads of the ministries of Finance and Planning — the 
permanent secretary in Kenya and the principal secretary in Tanzania — 
and gave them brief written descriptions of the proposed research. Team 
members then met government representatives, who agreed to write let- 
ters of introduction to be sent to the employers whose participation was 
required. We emphasized the potential usefulness of our research for 
policy, and it was this aspect that particularly interested the government 
officials. 

The director of the bureau of statistics in each country gave permission 
for the team to use an official list of establishments as a sampling frame. 
The establishments were selected on criteria that are explained below. 
Even with the help of official statisticians, selection was a tedious and 
time-consuming task. The existing lists of establishments were not com- 
plete, and in some cases the information we needed to stratify our sample 
by establishment size was missing. 

Preparation of the questionnaire benefited from the fact thac one of 
the authors (Sabot) had conducted similar research in Tanzania ten years 
previously. In both countries the questionnaire was discussed with social 
scientists and educationalists, whose knowledge of local institutions and 
conditions was useful. A small pilot survey led to some changes in the 
questions and helped us decide on the answer categories to be used in 
precoding the questionnaires. 

It was essential to find someone in each country who would be on the 
spot for two months before the survey, during the survey itself, and for 
about a month afterward. The research team could spend only a limited 
time in the field, and many planning and foil w-up tasks had to be corn- 
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pleted. In Tanzania a doctoral student who had worked for several years 
in Tanzania and who spoke Kiswahili was chosen as the principal admin- 
istrator. It was arranged that he be based at the Economic Research 
Bureau of the University of Dar es Salaam. Our principal researcher 
in Kenya was a visiting academic at the Institute of Development 
Studies of the University of Nairobi who had spent several years con- 
ducting research in Kenya. This affiliation with the universities was 
important to the success of the survey. Because of the close liaison we 
established with them, we gained a base for our operation, help in re- 
cruiting university students as interviewers, and, in one case, transport 
facilities. 

Several other practical tasks were tackled. The establishments to be vis- 
ited were located on large-scale maps of the cities to facilitate the compli- 
cated logistics of transport planning. Arrangements were made for the 
fleet of vehicles necessary for transporting the researchers and interview- 
ers during the survey. 

As part of the background work on the political economy of educa- 
tional expansion, wage determination, and the operation of the labor 
market, officials and academics were interviewed in both countries. Pub- 
lished data were obtained, and arrangements were made with the bureau 
of statistics in each country for access to data generated by other sur- 
veys. 

Survey Coverage and Design 

An establishment-based two-stage random sample survey, stratified by 
sector and establishment size, was carried out in the capital city of each 
country. The Nairobi survey was done in January 1980 and the Dar es 
Salaam survey in April 1980. 

The Sample Universe 

The choice of an establishment survey rather than a household survey 
requires some explanation because of the limitations in the coverage of 
data derived in this way. In particular, workers outside formal wage em- 
ployment are not represented in establishment-based surveys. But the na- 
ture of the data to be collected made a survey of establishments rather 
than households preferable, for six main reasons. 

• Most important, an establishment survey is the natural source of 
data for a project that is concerned with employment and the in- 
comes generated by employment. The principal concern of our 
study was with adjustments in the labor market brought about by 
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growth in the supply of workers with secondary education in the 
1960s and 1970s. During this period nearly all of those with 
postprimary education were absorbed into urban wage employ- 
ment. 

• A much larger household survey would have been necessary to yield 
as many as 1,700 employees. 

• Interviews would have had to have been conducted at night, and 
most people are more eager to interrupt their work than their din- 
ner. Such considerations, other economies of scale, and more readi- 
ly available sampling frames make establishment surveys less costly 
to administer. 

• Data on wages and on occupation are likely to be more accurately 
collected from an establishment-based survey than from a house- 
hold-based survey because confirmatory information can be ob- 
tained directly from the employer. The enquiry therefore does not 
rely solely on the recollection of the employee, and answers are 
much more easily checked and elaborated when information is 
being collected simultaneously from a number of employees within 
the same establishment. 

• Characteristics of the employer are sometimes relevant variables in 
the relationships under investigation and are better collected from 
establishments. 

• The surveys would be comparable with a 1971 establishment-based 
survey of about 1,000 Tanzanian wage employees in the manufac- 
turing sector. 

Because rural workers and the urban self-employed and unemployed 
were excluded from the survey, we were unable to explore the impact 
of education on, for example, decisions about participation in the labor 
force and the probability of unemployment. But economics is always 
about choice, and, given our objectives, the limitations were not too con- 
fining. 

The surveys were conducted only in the capital cities because of survey 
efficiency and cost, because of the economic dominance of the capitals, 
and because previous labor market survey work in Tanzania had sug- 
gested that the capital adequately represented urban areas with respect 
to relevant wage employment characteristics (Sabot 1979). Sabot found 
that the relative percentage of migrants and city-born persons and the 
age on arrival of migrants were the same in Dar es Salaam as in the six 
next largest towns considered together. His earnings function analysis 
showed that there was no substantial difference in the level and structure 
of wages between the capital city and the other principal towns. 
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The Questionnaire 

Content. The questionnaire, which is reproduced in appendix B, con- 
tains several sections on personal characteristics, family background, re- 
spondents' education, rural-urban links, education of children, earnings, 
training, employment experience in the establishment, and previous em- 
ployment experience, Not all sections were relevant to all workers. In ad- 
dition, reasoning ability and cognitive skill tests were administered to a 
subsamplc J respondents. These tests are explained and discussed in ap- 
pendix C. 

The questions about the worker's personal characteristics were asked 
first, in accord with normal interview conventions of politeness. These 
and the questions about family background, which came next, helped put 
respondents at ease and reassured them that the questions would not be 
difficult, The family background questions concerned parents' education, 
occupation, and landholding. 

Detailed information on the respondents' own education included the 
type of schooling, details of certification, public examination results, 
postschool training, and trade tests. Perceptions of the value of education 
were elicited in the context of the workers' aspirations and intentions 
concerning their children's education. Questions on the education of 
the respondents' children (including data on costs) allowed a three- 
generation educational history to be put together. 

It is difficult to collect accurate data on earnings. Respondents may de- 
liberately misrepresent their earnings — perhaps overstating them to im- 
press the interviewer or understating them as a precaution against income 
tax consequences. They may fail to understand the exact nature of the 
information that is wanted. Should gross or net earnings be reported? 
Should nonpecuniary benefits be included? What of income from other 
sources? The survey asked for the amount of the last pay packet and spe- 
cifically about each of the components of the remuneration package: 
bonus payments, overtime payments, tax and other deductions, and 
housing, pension, transport, and medical benefits. As a check on consis- 
tency the same information was elicited from employers where it was 
readily available. Despite our care, interviewers were not always able to 
record consistent figures. Some workers knew what their take-home pay 
had been, but others gave a gross figure. We were able to construct a 
consistent net income variable afterward by using the data on deductions 
and benefits and the information provided by some employers and by 
comparing the answers of workers in the same establishment. The layout 
of the earnings question was modified somewhat in the Tanzanian ques- 
tionnaire to reduce the difficulties encountered in Kenya. 

Questions on employment experience in the current establishment con- 
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cerned how the job application had been made, the details of any training 
given, changes in wages, status, and skill level, and the relationship be- 
tween the worker's education and the educational requirements of the 
job. Details of the worker's employment history were gathered. Ques- 
tions were asked about the duration and nature of previous jobs, activi- 
ties while out of wage employment, and reasons for leaving jobs. 

The occupation of the respondent was described with regard to both 
current and previous employment. The classification of occupation is dis- 
cussed in detail in appendix E. 

The questions on rural links covered the size of landholdings, inputs 
of time and money, remittances and how they were used, and whether 
respondents planned to return to a rural area. Migrants were asked about 
their first income and first job search in the city. 

Design. According to Casley and Lury (1981, p. 92), "There is no 
doubt that questionnaire design is often the worst executed stage of sur- 
vey preparations." The questionnaire is the crucial medium by which 
data are communicated from respondents to the computer, and its design 
must minimize the "noise" that can distort the process. 

Our questionnaires were printed in both English and Kiswahili. They 
were translated from English into classical coastal Kiswahili by a Ki- 
swahili speaker in Washington, D.C., and were translated back by an- 
other person to check that the original sense had not been changed. Some 
later adjustments had to be made to the questionnaire for Nairobi, where 
a more colloquial Kiswahili tends to be spoken. Respondents could 
choose which language to use in interviews. 

We attempted to phrase the questions in a clear and simple way so that 
the respondents were not in any doubt as to what was being asked. The 
pilot survey conducted during the field trip was helpful in revealing and 
eliminating ambiguities and unfamiliar terms. 

Particular care was taken with the layout and appearance of the ques- 
tionnaires, for the sake both of the interviewers and of data quality. 
Casley and Lury (1981, p. 92) are emphatic about this: 

[The interviewer] is expected to produce results of a high standard in 
arduous conditions, and can legitimately expect that some attention 
is paid to his convenience and that his working materials are of reason- 
able quality . . . Many apparently minor, but actually important, de- 
tails require concern for the enumerator's convenience, and more than 
repay the time and effort taken by leading to better quality . . . data. 

The questionnaires were typeset and were printed on good-quality 
paper. The result was more impressive, neater, and more easily read than 
a typed and duplicated cop/ would have been. The difference in quality 
is well worth the additional cost that printing may involve, but if the print 
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run is large, the difference in cost is unlikely to be a consideration. In 
general, printing on only one side of the paper is preferable, but we de- 
cided to print on both sides to reduce bulk and air freight charges. Wt 
did not look for any false economies in layout, since we were mindful 
that "a cluttered, badly laid out appearance . . . will almost certainly lead 
to poor recording" (Casley and Lury 1981, p. 91). Adequate space was 
allowed for writing the answers and for any additional explanatory re- 
marks that might prove necessary. 

The questions were precoded; that is, all of the anticipated answers 
to each question were listed and were assigned numbers so that inter- 
viewers could mark the appropriate number rather than having to write 
out an answer. An extra category, "other," was generally included for 
unanticipated answers. If this was used, the interviewer had to explain 
what it represented so that additional codes could subsequently be cre- 
ated where they proved relevant. Boxes for recording the coded answer 
were provided to the right of each question. The layout and precoding 
saved time in the preparation of the data, reduced coding errors, and 
minimized problems with reading interviewers' handwriting. The pre 
coded categories helped to avoid vague and imprecise answers and im- 
proved the consistency of the data. 

Sample Selection 

The Sampling Frame 

The sampling frame provided by the government bureau of statistics was 
the full list of establishments in each capital city, compiled for the annual 
Enumeration of Employees in Kenya and the annual Survey of Employ- 
ment and Earnings in Tanzania. In principle, all employing establish- 
ments with fixed addresses, in both the private and the public sectors, 
were covered. Very small employers were likely to be underrepresented 
because they sometimes have no fixed address and because many are 
transient and are poor correspondents. Our one amendment to the sam- 
pling frame was that we decided to exclude establishments that employed 
fewer than five people, since their small share in total urban employment 
did not warrant the significant burden that their inclusion would add to 
the survey. 

The most recent list of establishments in each country was for 1978. 
Returns submitted by establishments in the previous two years were also 
available. In neither case was the sampling frame complete. Exact sam- 
pling procedures differed between the two countries depending on the 
particular problems of the incomplete sampling frames and the form in 
which information was available. 
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In Tanzania nonresponse to the 1978 employment survey by firms on 
the list of establishments was a high 45 percent, which had serious impli- 
cations for official employment statistics. To cope with the additional 
sampling problems this posed, we drew a 10 percent random sample of 
all listed establishments, including the non respondents, to use as our 
sampling frame. Since we were stratifying by establishment size, we had 
to know the size group for the establishments. Returns submitted in 1977 
or 1° by s' ne of the 1978 nonrespondent establishments sufficed. 
Abi ; naif of lue rest were contacted by telephone to confirm their exis- 
tence and size. This minimized the number of establishments that had 
to be excluded from the sampling frame. 

In Kenya 20 percent of listed establishments had not returned the 1978 
census forms and were excluded from the sampling frame. A table was 
constructed of response rates by size group of the establishments that had 
reported in at least one but not all three years. Larger establishments 
(particularly those with over 300 employees) seemed to have a slightly 
lower response rate, but the relationship was weak, and correcting for 
it was not worthwhile. The exclusion of Kenyan nonresponders is un- 
likely to bias the sample to any extent. No direrc information could be 
obtained on the size of establishments tho* had not responded in any of 
the three years, but the opinion of the Central Bureau of Statistics was 
that they were either very small or had ceased to operate. 

The list of more than 10,000 Kenyan establishments was not stratified 
by size and did not list Nairobi establishments separately. Since the Nai- 
robi establishments were classified by activity only, their size distribution 
had to be estimated from the national size distribution under the assump- 
tion that the size distribution of establishments within each activity was 
the same in Nairobi as nationally. The size distribution of establishments 
with between five and forty-nine employees was inferred in this way; ac- 
tual size data for establishments with more than forty-nine employees 
were taken from the Survey of Employment and Earnings list. 

Drawing the Sample 

Sampling mkthods and constraints. The sample in each country 
had to be large enough to satisfy tests of statistical significance on the 
inferences to be drawn from the data analysis and to yield adequate cell 
sizes when the sample was disaggregated into subgroups by several key 
variables simultaneously. We judged that a sample of 1,500 would be 
needed to permit reliable inferences and generalizations. Both of our 
samples exceed this minimum acceptable size. It seemed reasonable to 
interview more people from bigger establishments but unreasonable to 
interview more than sixty people in any one establishment. These con- 
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straints, and those of time and manpower, imposed a maximum number 
of about seventy establishments and 2,000 respondents. 

There were constraints on completely random selection. So that 
intertemporal comparisons could be made, the Tanzanian sample in- 
cluded twenty-five manufacturing establishments that had been surveyed 
in 1971. Three firms with establishments in both countries were included 
to permit detailed intercountry comparisons of the composition of the 
work force and the structure of wages after we controlled for differences 
in products, processes, and the way in which skills are categorized. Civil 
service workers — from the Central Bureau of Statistics, the Ministry of 
Transport workshops, and the Ministry of Education headquarters — 
were included to ensure that a range of occupations was represented and 
that the employees were geographically concentrated. Employees from 
these ministries were mainly clerks, manual workers, and bureaucrats, 
respectively. In each country workers from the headquarters and 
workshops of two public utilities — the railways and the post and tele- 
communications corporation — were also included. 

The samples were stratified on the basis of sector — that is, manu- 
facturing, government, and other nonmanufacturing — and, except for 
government, on the basis of size, as measured by the number of employ- 
ees, both regular and casual. Stratification by ownership sector was nec- 
essary because pay policies differ significantly between sectors. The small 
number of establishments in the highest size category and the importance 
of government in that group made it advisable to sample government sep- 
arately. 

The manufacturing sector was deliberately oversampled — it accounted 
for about one-half of each sample — to ensure a large enough number of 
manufacturing workers for time-series comparison with the 1971 Tan- 
zanian data. Manufacturing was therefore sampled separately. 

A two-stage random sample was drawn. Establishments were ran- 
domly chosen (with some exceptions in Tanzania, as explained below) 
at the first stage, and employees were then randomly selected within each 
establishment. Usually the firm management could supply a list of em- 
ployees to use as a sampling frame. Where this list grouped workers by 
department or skill level, a rough-and-ready sort of stratification was 
possible. On occasion we simply had to pick workers from the factory 
floor. We tried to avoid bias in this selection, but with perhaps ten inter- 
viewers waiting for us, selection procedures had to be simple and quick. 
An observation by Casley and Lury (1981, p. 78) is relevant here: "We 
believe that there has often been too much preoccupation with minor 
subtleties of sample design, and that the relative weight given to practical 
survey problems has been far too ight. w 

One sort of practical problem that Casley and Lury perhaps did not 
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envisage was the unexpected exposure to the elements that we experi- 
enced while sampling in Tanzania. The roof of the Central Bureau of Sta- 
tistics had been partly removed in the course of being replaced. This left 
us at the mercy of the elements and necessitated occasional desperate de- 
fensive clutches at our piles of papers. 

Sampling details for each country 

• Kenya. After the number of employees to be sampled from each 
establishment-size category in each sector was known, it was necessary 
to decide on the number of establishments from which the respondents 
would be drawn. This required decisions on the ratio of respondents to 
employees within each sampled establishment — that is, on the sampling 
fraction. Once the sampling fractions had been decided, the establish- 
ments with fewer than 200 employees were drawn randomly from the 
alphabetical list. Random selection was ensured by the following proce- 
dure. The Kenyan list covered 1,100 pages. If twenty-five establishments 
of a size group were required, the first establishment listed on the twenty- 
second page that was of the desired size and had responded to the most 
recent official census of establishments was selected, and then the first 
such establishment on every forty- fourth page thereafter was chosen 
(1,100/25 = 44). The larger establishments (more than 200 employees) 
were listed separately by size group. If one-sixteenth of the group was 
required, the eighth establishment and every sixteenth establishment 
thereafter were selected. If a selected establishment was a nonresponder, 
the next listed one was substituted. 

This produced a short list from which ihe final sample of establish- 
ments was chosen. The sampling fraction dictated the number of employ- 
ees to be selected from each establishment. Establishments were added 
until the desired sample size had been reached. For example, 115 workers 
from Kenyan nonmanufacturing establishments with 20-49 workers 
were wanted. With a sampling fraction of 0.75, the first five of the six 
short-listed establishments provided 117 workers. In some cases the pro- 
posed sampling fraction would have yielded a sample rather different in 
size from that planned, since increments to the sample were discontinu- 
ous. In such cases the sampling fraction was revised to yield an actual 
sample equal to that desired. For establishments of 500 or more employ- 
ees the sample was set at 60, and so the sampling fraction was not used. 

Table A-l shows the sampling fractions and establishment sample 
size — that is, the average number of respondents expected from each es- 
tablishment. Table A-2 shows the number of individuals and establish- 
ments sampled at the second stage. The three government ministries are 
included with the nonmanufacturing establishments, although they were 
sampled separately. 
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Table A-l. Establishment Sampling Statistics, Kenya 

Average 



Establishment size 


Sampling 


sample size 




(number of employees) 


fraction 


(number of employees) 


5-19 




1.00 


9 




20-49 




0.75 


23 




50-99 




0.40 


28 




100-199 


0.30 


41 




200-299 


0.20 


49 




300-499 


0.15 


55 




500 or more 


0.045 


60 




Table A-2. Number 


of Respondents and 






Establishments Sampled, Kenya 








Manufacturing 


No m man ufacturing 




Number of 


Number of 




Establishment size 


respondents 

Sin, nh^r nf 


respondents 


Number of 


(number of employees) Desired Actual establishments 


Desired Actual 


establishments 


5-19 


57 


45 3 


128 94 


14 


20-49 


99 


89 4 


115 51 


5 


50-99 


137 147 5 


83 65 


3 


100-199 


109 111 3 


123 117 


3 


200-299 


58 


58 1 


98 75 


2 


300-499 


61 


59 1 


110 111 


2 


500 or more 


354 356 5 


405 399 


6 


Total 


875 865 22 


1,062 912 


35 



• Tanzania* The manufacturing establishments selected in Tanzania 
were to include the twenty-five surveyed in 1971. Since these firms were 
all at least ten years old, the other manufacturing establishments were 
selected from those that began operating after 1971. The rate of growth 
of manufacturing employment in Dar es Salaam guided the decision on 
the proportions of the sample that were to be drawn from the 1971 sur- 
vey establishments and from the new establishments. There were 23,411 
manufacturing workers in 1971 and 26,500 in 1975. A rough estimate 
of the number in 1980 led to the choice of a ratio of 1 to 1.28. 

The target sample size called for ten more establishments in the small- 
est size group and for three, two, and one, respectively, in each of the 
larger size groups. Metal Box (200-999 employees) and Tanzania Shoe 
Company (formerly Bata, more than 1,000 employees) were purposely 
added to the sample for comparison with Kenya. A third comparator en- 
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terprise, Tanzania Cigarette Company (formerly bat), was one of the 
twenty-five visited in 1971. This left ten establishments of 5-49 employ- 
ees, three of 50-199 employees, and one of 200-999 employees to be 
sampled randomly to complete the manufacturing subsample. 

The ratio of public service employees to other nonmantifacturing 
workers was to be 300 to 700, corresponding to the proportions of em- 
ployees in the public services and nonmanufacturing enterprise sectors 
recorded in Dar es Salaam in 1976. As in Kenya, three government minis- 
tries and two public utilities were included. Additional establishments in 
the other nonmanufacturing category were randomly drawn from the 
sampling frame. 

In the second stage of the sampling the number of employees to be in- 
terviewed in each enterprise was decided. Seventy-five employees were to 
be randomly sampled from each of the three government ministries, and, 
to generate a large enough subsample, seventy-five employees were to be 
interviewed in each of the three comparator establishments. The rest of 
the employees were to be randomly sampled from the selected enterprises 
with the use of the sampling fractions shown in table A-3. The minimum 
and maximum conditions imply that all employees in an enterprise of 12 
or fewer workers would be interviewed, that an establishment with fewer 
than 104 employees would provide 12 respondents, that one with be- 
tween 104 and 480 employees would provide one-eighth of its employees, 
and that those with more than 480 employees would provide 60 respon- 
dents. 

Table A-4 shows the planned and final samples, with government 
included in nonmanufacturing. The large discrepancies between the 
planned and actual samples in the 200-999 size groups arose because 
the Coca-Cola establishment was listed in the sampling frame as non- 
manufacturing but was in fact a production plant. 

The actual samples (which differed a little from the final planned sam- 
ples of tables A-2 and A~4) consisted of 1,749 people in sixty-three estab- 
lishments in Tanzania and 1,777 people in fifty-seven establishments in 
Kenya. 

Table A-5 lists the establishments sampled in each country. 
Conducting the Surveys 
The Initial Contact with the Establishments 

Once the sample had been selected, letters from the team and from the 
government ministry were sent to the establishments (figure A-2). The 
letters explained that a "study of the labor market consequences of edu- 
cational expansion" was being carried out by the World Bank team with 
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Establishment size 
(number of employees) 



Sampling fraction 



Sample size 
(number of employees) 



5-49 


1.000 


Up to 12 


50-199 


0.125 


Minimum of 12 


200-999 


0.125 


Up to 60 


1,000 or more 




60 



— Not applicable. 

Table A-4. Number of Respondents 
and Establishments Sampled, Tanzania 



Establishment size 



Manufacturing 



Nonmanufacturing 



Number of 
respondents 



Number of 



Number of 
respondents 



Number of 



(number of employers) Desired Actual establishments Desired Actual establishments 



5-49 


97 


88 


10 


66 


53 


6 


50-199 


185 


191 


14 


103 


74 


6 


200-999 


414 


465 


12 


252 


135 


4 


1,000 or more 


330 


327 


5 


405 


416 


6 


Total 


1,026 


1,071 


41 


826 


678 


22 



the support of the ministry and that the establishment had been randomly 
selected for inclusion. Cooperation was requested, and the establish- 
ments were assured that disruption would be kept to a minimum and 
that all information would be treated with complete confidentiality. 

The letters were followed up by telephone calls to schedule visits. All 
the establishments agreed to participate in the survey. On a few occa- 
sions, because of confusing street numbering or poor directions, the team 
was unable to find the establishment to be visited and had to substitute 
other establishments from a list of reserves. 

Training the interviewers 

In each country about thirty university students in the social sciences, 
mainly economics and educational psychology, were hired as interview- 
ers. Two days were devoted to their training. The nature and purpose 
of the survey were explained in detail, and the importance of the inter- 
viewers' role in securing cooperation and accurate data was emphasized. 
Each item on the questionnaire was discussed, and the interviewers 1 com- 
ments led to a few last-minute changes in the questionnaire. The students 
administered the questionnaire to each other as practice, and the com- 
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Figure A-2. Letter to Establishments Selected for the Survey, Kenya 
To Whom It May Concern 

A team from the World Bank, comprised of Messrs, Bigsten, CoPier, Hazle- 
wood, Knight, Sabot, and various locally recruited interviewers, is engaged in a 
study of the labour market consequences of educational expansion in Kenya. As 
part of this study they are conducting a survey of wage employers and employees 
in Nairobi. Establishments were randomly selected from a complete list of em- 
ployers in Nairobi. Yours is one of those to be included in the survey. The team 
wishes to interview you and a random selection of your employees. 

This project has the support of the Ministry of Economic Planning and Com- 
munity Affairs. I would be grateful if you would cooperate with the World Bank 
team. They have assured me that the interviews will be conducted with minimal 
disruption of your productive activities and that all information provided will 
be treated with strictest confidentiality. 

Yours sincerely, 

H. M. Mule 
Permanent Secretary 

Ministry of Economic Planning and Community Affairs 



pleted forms were then carefully reviewed and mistakes discussed. The 
training period was short but intensive and seemed effective. 

Administration of the Survey 

The logistic problem of scheduling each day's work for the thirty inter- 
viewers and transporting them among establishments was daunting. 
There were some setbacks to our plans — for example, the Volkswagen 
"Beetle" that had been bought for the use of the principal administrator 
in Tanzania was out of action throughout the survey. 

With practice, the five supervisors became more efficient in organizing 
the interviews within establishments and logistically planning each day's 
interviews. The researchers also acquired another skill — that of Third 
World taxi driver. The time constraint under which we operated added 
a lot of extra strain to an operation that would have been challenging 
even at a leisurely pace. It proved possible to complete all the interviews 
in three to four weeks in each country, but such pressure is not optimal 
and is better avoided if finances and the schedules of the researchers per- 
mit. The time necessary for day-to-day planning, for supervision, and for 
resolving logistic problems should not be underestimated* 



334 



Table A-5. Establishments Visited 



Sample 
Size (number of 

Number Establishment category Type employees) 



Nairobi 



1 


Nairobi Food Products, Ltd. 


1 


M 


7 


2 


Chai, Ltd. 


• 


M 


19 


3 


Fulchard Manek and Brothers 


1 


M 


19 


4 


African Retail Traders 


1 


N 


5 


5 


Architectural Engineering Collaborative 


1 


N 


9 


6 


United Dry Cleaners 


1 


N 


8 


7 


Crowder Associates 




N 


5 


8 


East African Wildlife Society 


1 


N 


5 


9 


Glad-Ak, Ltd. 




N 


7 


10 


Huruma Girls High School 


1 


G 


3 


11 


J. J. Ruparel 




N 


6 


12 


Karen Butchery 


1 


N 


10 


13 


K Meat Supply Company, Ltd. 


1 


N 


6 


14 


Noor Electrical 


1 


N 


9 


15 


Macharia Bar and Restaurant 


1 


N 


5 


16 


Mbura Transport 


1 


N 


10 


17 


Ramco Hardware 


1 


N 


6 


18 


An bee Ltd. 


2 


M 


11 


19 


Haraka Hosiery Manufacturers 


2 


M 


18 


20 


Kamco Engineering 


2 


M 


33 


21 


Kirinyaga Works Ltd. 


2 


M 


27 


22 


Central School 


2 


N 


11 


23 


Central Tobacco Distributors 


2 


N 


10 


24 


New Rwathia Night Club 


2 


N 


7 


25 


Rambhai and Co. 


2 


N 


10 


26 


New Tyres Enterprises 


2 


N 


13 


27 


Kleenway Chemicals 


3 


M 


21 


28 


General Printers Ltd. 


3 


M 


40 


29 


Oshwal's Clothing Ltd. 


3 


M 


22 


30 


Shah Timber Mart 


3 


M 


40 


31 


Universal Garments Ltd. 


3 


M 


24 


32 


Nt R 


3 


N 


23 


33 


Kirima Safari Hotel 


3 


N 


20 


34 


Murdoch, McRae and Smith 


3 


N 


22 


35 


Nairobi Flour Mills 


4 


M 


33 


36 


East African Cables Ltd. 


4 


M 


48 


37 


lntcrsilk Garment Manufacturers 


4 


M 


30 


38 


Lion of Kenya Insurance 


4 


N 


32 


39 


Nairobi Club 


4 


N 


47 


40 


Livingstone Registrars Ltd. 


4 


N 


38 



Number 



Establishment 



Sample 
Size (number of 

category Type employees) 



Nairobi 



41 


Ideal Casements 


5 


M 


58 


42 


Capital Construction Ltd. 


5 


N 


23 


43 


Kenya Tea Develoi -nent Authority 


5 


N 


52 


44 


East African Fine Spinners 


6 


M 


59 


45 


Standard Bank 


6 


N 


52 


46 


Lalji Meghi Patel 


6 


N 


59 


47 


BAT Ltd. 


7 


M 


73 


48 


Metal Box Ltd. 


7 


M 


81 


49 


Bata 


7 


M 


75 


50 


Coca-Cola 


7 


M 


61 


C 1 

5 1 


Elliot's Bakeries 


7 


KA 
M 


bo 


52 


Kenya P and T Corporation 


7 


N 


57 


53 


Kenya Railways CME workshops 


7 


N 


60 


54 


Nairobi City Council 


7 


N 


57 


55 


Central Bureau of Statistics (Ministry of 


7 


G 


75 




Finance) 








56 


Ministry of Transport workshops 


7 


G 


77 


57 


Ministry of Education 


7 


G 


73 


Total 








1,777 


Dar es Salaam 








1 


Bombay Flour Mills 


1 


M 


8 


2 


Eros Footwear 


1 


M 


6 


3 


Parmar Tailoring House 


1 


M 


6 


4 


Timbers Ltd. 


1 


M 


5 


5 


Tecna Garments Manufacturing Ltd. 


1 


M 


16 


6 


Coast Region Carpenters Cooperative 


1 


M 


10 




Society 








7 


Reliant Motors 


1 


M 


5 


8 


Phillips (Tanzania) Ltd. 


1 


M 


12 


9 


Zapata Spares and Services Ltd. 


1 


M 


8 


10 


Burns and Braine (Tanzania) Ltd. 


2 


M 


19 


11 


Gloria Bakeries 


2 


M 


13 


12 


Kartar Singh and Harisingh (1974) Ltd. 


2 


M 


13 


13 


Tanganyika Garments Manufacturing 


2 


M 


12 




Company Ltd 








14 


Lcyland Albion (Tanzania) Ltd. 


2 


M 


14 


15 


Kanvir Industries (Tanzania) Ltd. 


2 


M 


16 


16 


Ekasa Garments Industries Ltd. 


2 


M 


10 


17 


Auto Garage Ltd. 


2 


M 


15 


18 


Construction Equipment (Division of 


2 


M 


14 



UAC Tanzania) Ltd. 
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Number 



Establishment 



Sample 
Size (number of 

category Type employees) 



Dar es Salaam 



19 


Darbrew Ltd. 


2 


M 


■i A 

14 


20 


Riddoch Motors, East Africa 


2 


M 


12 




Assemblies Ltd. 








21 


Wuasu Battery East Africa Ltd. 


2 


M 


13 


22 


Bansons Enterprises 


2 


M 


16 


23 


National Bicycles Co. Ltd. 


3 


M 




24 


Pal ray Ltd. 


3 


M 


35 


25 


D. T. Dobie & Co. (Tanzania) Ltd. 


3 


M 


30 


26 


Metal Box (Tanzania) Ltd. 


3 


M 


75 


27 


Simba Plastics Co. Ltd. 


3 


M 


32 


28 


Tanganyika Sisal Spinning Co. Ltd. 


3 


M 


27 


29 


Tanzania Breweries 


3 


\ £ 

M 


31 


30 


Garments Manufacturing Ltd. 


3 


M 


2.5 


31 


National Engineering Co. Ltd. 


3 


M 


41 


32 


Tanzania Portland Cement Company, Ltd. 


3 


M 


63 


33 


Ubungo Farm Implements 


3 


M 


21 


34 


Tanzania Shoe Company, Ltd. 


4 


M 


77 


35 


Aluminium Africa Ltd. 


4 


M 


60 


36 


Tanzania Cigarette Company, Ltd. 


4 


M 


73 


37 


Kilimanjaro Textiles Corp. 


4 


M 


58 


38 


Tanita Company, Ltd. 


4 


M 


59 


39 


Babu Building Contractors 


1 


N 


15 


40 


Tanzania Transcontinental Trading 


1 


N 


5 




Company, Ltd. 








41 


Royal Restaurant 


1 


N 


12 


42 


Central Automotive Agencies Company, Ltd. 


1 


N 


5 


43 


Walji's Travel Bureau Ltd. 


1 


N 


7 


44 


Donaldson and Wood Advocates 


1 


N 


9 


45 


Ukonga National Hatchery 


2 


N 


10 


46 


Tarrazzo Paviors 


2 


N 


6 


47 


Express Construction Company, Ltd. 


2 


N 


21 


48 


Hoechst Tanzania Ltd. 


2 


N 


10 


49 


Norman and Dawbarn 


2 


N 


11 


50 


Dar es Salaam College of National hducation 










(Chuo Cha Watu Wassima Dar es Sal am) 


2 


N 


16 


51 


State Mining Corporation 




N 


.11 


52 


Dar es Salaam Water Supply 




N 


20 


53 


Builders (V. M. Chavas) Ltd, 




N 


42 


54 


Coca-Cola (Tanzania) Ltd. 




N 


57 


55 


Agence Maritime Internationale 




N 


42 


56 


East Africa Railway Corporation head of rice 










and chief mechanical engineers workshop 




N 


56 
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Sample 
Size (number of 

Number Establishment category Type employees) 



57 


P and T Corporation, head office and 


4 


N 


76 




workshops 








58 


Tanzania Harbour Authority 


4 


N 


72 


59 


Tropical Products Supply Company, Ltd. 


2 


M 


10 


60 


Ministry of Works 


4 


G 


72 


61 


Central Bureau of Statistics 


4 


G 


72 


62 


Ministry of Education 


4 


G 


68 


63 


Tartimbers 


1 


M 


12 


Total 








1,749 



Note: M = manufacturing; G = government; N = other nonmanufacturing. Size codes 
are as follows, by number of employees. 



Nairobi Dar es Salaam 

1 = 5^19 5 = 200-299 1 = 5-49 

2 = 20-49 6 = 300-499 2 = 50-199 

3 = 59-99 7 = 500 or more 3 - 200-999 

4 = 100-199 4 - 1,000 or more 



The Interviews 

Interviews were conducted in all sorts of places, including a noisy 
nightclub, busy factory floors, storerooms, company training centers, 
corporate boardrooms, and on the ground in a dusty courtyard in 
110-degree heat. Almost all took place during working time, which may 
have contributed to the eager cooperation of employees that we experi- 
enced throughout. 

Nonresponse was negligible. Most establishments were cooperative 
and helpful; a few were somewhat grudging. On one occasion the re- 
search team's first impression of an establishment was concentrated on 
the wrong end of the barrel of a gun. The establishment had been robbed 
the previous week, and the guard had evidently decided that hostile suspi- 
cion was the appropriate company policy toward strangers. Although pa- 
tient negotiations were sometimes necessary, no employer refused to co- 
operate. Nor did employers refuse access to payroll records, although in 
some cases there was no time to extract information and in others re- 
cords were inadequate. When feasible, the researchers conducted infor- 
mal interviews with employers while the employee interviews were going 
on. Although the interviews with employers were fairly unstructured, 
they were to provide useful ideas and insights in the analysis of the 
surveys. 



The Surveys: Coverage, Sampling, and Procedures 33S 



Workers were informed that the interviews held no possibility of per- 
sonal gain. The only workers who showed any reluctance to be inter- 
viewed were some managers. Most seemed glad for the chance to talk 
about themselves. Indeed, the experience of this study (as of the classic 
Hawthorne productivity study) is that workers are pleased to have some- 
one who is apparently in a position of authority take an interest in them 
and their opinions. The attitudinal questions, which are of dubious 
analytic value, may have served a purpose by eliciting this response. 
Workers who were somewhat suspicious at the start of the interview 
were, after ten minutes, generally thoroughly engaged in the process 
and unguarded in their responses. The reasoning ability test was viewed 
as a game, and the numeracy and literacy tests were accepted as a 
challenge. 

The number of interviews completed by each enumerator per day in- 
creased rapidly during the first week. On the first day 130 interviews and 
six sets of tests were completed, well below the average necessary to meet 
our targets within the allotted period. On the fifth day 240 interviews 
and 45 sets of tests were completed. This marked increase in productivity 
was the combined result of improvements on two learning curves. First, 
the increasing efficiency with which the supervisors learned to plan and 
organize each day's work reduced the number of interviewers who were 
idle at any time during the day. Second, the time spent on each interview 
decreased as interviewers became familiar with the questions and with 
the detailed instructions concerning the alternative sets of questions to 
be asked of respondents with different characteristics. 

The performance of the student interviewers was impressive. They 
learned quickly and followed instructions closely. They were rarely ab- 
sent and were uncomplaining, whatever the circumstances. The explana- 
tion is not material incentives alone; they were paid the market wage, 
not a premium. Rather, they became engrossed in this opportunity to 
gain on-the-job experience relevant to their course of study. They estab- 
lished an easy rapport with workers in a wide variety of occupations. 
Sometimes the questions may have contributed to this: an attractive 
young secretary laughed when asked, "How many husbands do you have 
in Nairobi?" 

Data Coding 

From the Field to the Computer 

On completion of the survey in Kenya tl .c questionnaires were air- 
freighted to Oxford, where they were checked and the coding was com- 
pleted. The only delay between Nairobi and Oxford was caused by 
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customs officials at Heathrow, who were deeply suspicious of large boxes 
of printed paper, listed as having no commercial value but insured for 
20,000 pounds! 

As Casley and Lury note, "The maxim must always be to get the data 
'clean' at as early a stage as possible — preferably in the field or, if not 
then, immediately on receipt in the office" (1981, p. 124). In Tanzania 
we arranged for some interviewers to continue working with the princi- 
pal administrator after the survey, checking the questionnaires and com- 
pleting all the coding except for difficult items such as occupation and 
earnings. This was done in Oxford by two of the research team to ensure 
consistency. 

The coded and checked questionnaires were sent to Washington, D.C., 
where the dec* were punched and then repunched as verification. (With 
the advent of sophisticated data entry programs, card punching is now 
an outmoded technology.) The Statistical Package for the Social Sciences 
(spss) was chosen for its wide familiarity, easy use, clear table layout, 
and statistical adequacy for the more elementary analysis. Once the data 
were in the computer in the file structure required by SPSS, a "wild code" 
check was carried out to ensure that the values of each variable fell within 
the range permitted by the coding scheme. Consistency checks of improb- 
able or impossible combinations of values on several variables were car- 
ried out, and extreme values of variables were checked for miscoding or 
mispunching. Even if these extreme numbers passed scrutiny, it was use- 
ful to be aware of them, since they could influence parameter estimates. 
Missing data were given a "missing value" code, and the affected work- 
ers were excluded as necessary during analysis. Since there were only a 
few such cases and they involved only a few variables, they did not cause 
significant sample attrition. 

Weighting the Samples 

The samples had to be weighted to correct for the underrepresentation 
of nonmanufacturing compared with the actual relative sector sizes in the 
economy. The Survey of Employment and Earnings di.inition of the pub- 
lic services sector in Tanzania was more inclusive than ours. We included 
only central government ministries, whereas the official definition was 
"public sector community, social, and personal services." In computing 
the weights to be used we had to make our demarcations of sectors con- 
sistent with published statistics by temporarily reclassifying a public edu- 
cational institution in each country as public service. 

Owing to practical exigencies, the actual sample proportions of differ- 
ent size groups within the manufacturing and other nonmanufacturing 
categories deviated somewhat from planned proportions, ana a correc- 
tion for this was incorporated in the weights. The weights rvere derived 
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from the final sample proportion of a size-sector cell divided by its actual 
proportion in the population. Thus, if other nonmanufacturing establish- 
ments with between fifty and ninety-nine employees accounted for 15 
percent of total employment in Nairobi but for only 10 percent of our 
Nairobi sample, the weight applied to this group was 15/10 = 1.5. If 
these "raw" weights had been applied, however, the sample size would 
have been changed. A correction factor was computed for the weights 
so that the weighted and unweighted samples would be the same size. 

The Completed Data Tapes 

New variables were created by aggregation, and simple cross-tabulations 
were run. The first results were generated about six months after the first 
interviews. As the descriptive analysis began, we continued to watch for 
unfeasible or suspect variable values. Thus the first analysis and the final 
checking continued simultaneously. 

Much of the data analysis used SPSS subprograms, but other packages 
were also used. A copy of the data was transferred to the Oxford Univer- 
sity icl 2988 computer, and some of the computer work was done there. 
The weighting procedure of SPSS involves some randomness. If the 
weighting requires that the number of cases in some stratum be in- 
creased — say, by 25 percent — then one-quarter of the cases in the stra- 
tum are randomly selected to be included twice. The Oxford and Wash- 
ington, D.C., data sets are therefore not necessarily exactly the same, but 
in no case do the (very slightly) different data sets produce other than 
trivial differences in results. 




Appendix B 



Sample Questionnaire for 
Employees, Tanzania Survey 



The following pages present a reduced facsimile of the employee ques- 
tionnaire used in Tanzania. Questions are in both English and Kiswahili. 



3-12 



338 



Sample Questionnaire for Employees, Tanzania Survey 339 



Employee Questionnaire 



RKPl 1 



Employee Number 

Card number 

Firm number 
Interviewer number 

I, Personal Characteristics 



I. Sex: 



Male 
Female 



Ethnic group: African 
Asian 
European 
Other 
No reply 

Are you a citizen? Yes 
Wewe ni rata? No 

No reply 

// no: How long have you lived in Tanzania? (years) 

Umeishi Tanzania kwa muda gani? (miaka) 
How old are you? (years) 
Umn wako ni miaka mingapi? 

Are you: a. Never married 

Hali ya ndoa: Hujawahi kuoa/kuolewa 

b. Married 
Umeoa/umeolewa 

c. Widowed 
Mjane 

d. Divorced 
Mmeachana 

e. Separated 

M metengana 

f. No reply 
Hakuna jibu 

How many people in addition to yourself do you help support 
(regularly in money or kind) with you rearnings? 
Pamoja na wewe, m jumla ya watu wangapi ambao mahitaji yao 
yanatoMna na mapato yako? 

Husbands or wives, fully 

Waume au wake, yote 

Husbands or wives, partly 

Waume au wake, kiasi 

Children, fully 

Watoto, yote 

Children, partly 

Watoto, kiasi 

Oner, fully 

Wengine. yote 

Other, partly 

Wcngtne. kiasi 



L 1 ' 





1 




2 




1 








3 




4 




9 




1 




2 




9 


|(N/A) | 00 



T2 
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II, Family Background 



I. What was the highest level of education that your father 
received? 

Baba yako amesoma mpaka daraja gam? 



None 

Hakwenda shule 
Primary 
Shule ya msingi 
Secondary 
Sekondan 

Other post primary (e.g. pre*servue training) 

Zaidi ya shule ya msingi (kwa mfano mafunzo ya kikazi) 

Post'Secondary 

Zaidi >u Sekondari 

No reply 



2. What was his main occupation when you left school? 
Alikuwa anafanya kazi gani wakati ultipoacha shule? 
farmer 
rrukultma 
other self.employed 
kazt ya binafsi ya aina nyingine 
manual wage. earner 
kazi ya ufundt wa mikona ya malipo 
non-manual wage earner 
kazi ya kulipwa ya aina nyingine 
business proprietor 
biasharayake blnafasi 
deceased 
amefariki 
other (specify) 
kazi nyingine (e(eza) 
don't know 
no reply 

// farmer: When you left school about how much land did 
he (arm? 

Ulipoacha shule a likuwa analima shamba kubwa 
kiasi gam? 



// farmer: When you left school did he do Ki barua for others? 

Ulipoacha shule alikuwa kibarua kwenye mashamba ya 
watu wengine? 



iint 



hectares 
hekta 



or acres 
auektari 



Yes 

No 

Don't know 
No reply 
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// fanner: When you left school did others do*/ barua foi 
him? 

Ulipoacha shule alikuwa ameajiri vibarua wa 
kusaidiashambani? 

Yet 

No 

Don't know 
No reply 

3. What was the highest level of education that your mother 
received? 

Mama yako amesoma mpaka daraja gani? 
none 

hakwenda shule 
primary 
thule ya msingi 
secondary 
sekondari 

other post-primary (eg. pre»service training) 

zaidi ya shule ya msingi (kwa mfano mafunzo ya kikazi) 

post secondary 

zaidi ya sekondari 

don't know 

no reply 

4. What was her mcin occupation when you left school? 
Alikuwa anafanya kazi gani wakati ulipoacha shule? 

farmer 
mkulima 

o.her self >em ployed 

kazi yake binafsi ya aina nyingine 

manual wage-earner 

kazi ya ufundi wa mikono ya kulipwa 

non-manual employee 

kazi ya kulipwa ya aina nyingine 

business proprietor 

biashara yake binafasi 

deceased 

amefariki 

other f specify f 

kazi nyingine (elezaj 

housewife only 

mama wa nyumbani 

don't know 

no reply 



N/A 


00 




1 




2 




3 




9 



02 



04 



06 



10 



±3 



jl3 



11=1 





08 




99 



MX COPY AVAILABLE 



ERIC 



345 



342 APPENDIX B 



111. Education 



I. What was the highest standard in primary school that you completed? 
Darasa la juu kabisa uliofikia kwenye shule ya msingi ni lipi? 



no reply 





0 




1 




■> 




) 




4 




< 




6 




7 




8 




9 



Did you receive a primary leaving certificate? 
Ulipatacheticha kumaitzia shule , a msingi? 

Yes 
No 

No reply 

If no primary schooling, proceed to Question 4a. 

What type of primary school was it? (If more than one, last school) 

Shule ya msingi, uliyosoma ilikuwa ya aina gani? (Kama ni zaidi ya moja. (aja 

uliyosoma mwishoni) 



b. 



Government 

Serikali 

Private 



c. Mission 
tliyoendeshwa na 

makanisa 

d. No reply 

4. Did you have any education or pre. service training after 
primary school? 

Baada ya kumaliza shule ya msingi uliendelea na masomo au 
ulipata mafunzo ya kukuwezesha kupata kazi? 

Yes 

No 

No reply 

If no: preceed to Question 4a. 

If yes: Which of ihe following types did you have? {indicate the order} 
Ulipata elimu ya aina gani kati ya zifuatazo? 



d. 



lit 441 *J 

Government secondary 
Sekondari ya serikali 
Self-help secondary 
Shule ya sekondari ya kujitegemea 
Private secondary 
Sekondari ya ••private'* 
Technical secondary 
Shule >a sekondari 
ya ufundi 



N/A 



00 



02 



03 



04 



N/A 


0 




1 



N/A 






1 




2 




9 
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If a. b. c or d, —formal secondary school: 
Which wa* the highest form achieved? 
Ulimaliza darasa la ngapi? 



Teacher training (non-university) 

Shule ya ualimu 

University 

Chuo kikuu 

Technical College 

Chuochaufundi 

Trade School 

Shule ya ufundi 

Craft School 

Shule ya kazi za mikono 
Folk development 
College (specify length 
of course/ 

Go\crnment«run pre* 
service training 
institution (specify} 
Shule ya mafunzo (ya 
vijana)kabla ya 
kuanza kazi, inayoen- 
deshwa naserikali 
(taja) 

Employerrun pre* 
service training 
school (specify) 
Shule ya mafunzo kabla 
ya kuanza kazi inayo- 
endeshwa na mwajiri. 
Government-run 
secretarial college 
Chuocha mafunzo 
ya ukarani au 

biashara kinachoendeshwa 
na serikali. 
Private secretarial 
college 

chu cha mafunzo ya ukarani 
au biashara kinachoendeshwa 
na watu binafsi. 
Other (specify} 
No reply 



| REPLY 1 LODE 



r 



05 



I 08 



09 



10 



I I " 





17 




99 



N/A 


0 




1 




2 




3 




4 




5 




6 



no reply 
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For those svho reached form 4: 

What were your results in the Nanonal Form 4 Examination 
tformerly SC or '0' levels)? 

Matokeo yako ya miihani wa darasa la 12 yalikuwaje? 

a. 
b. 
c. 
d. 
e. 
f. 
%• 

What was your grade in the following subjects? 
Ulipata mni kwenye masomo yafuatayo? 



Division I 
Division 2 
Division 3 
Division 4 
Fail 

Did not sit 
No reply 



Maths 
Hesabu 

b. English 
Kiingereza 

c. Your best science 
subject (specify) 
Somo la sayansi 
ulilofanya vizuri 
kupila yote (litaje) 

d. Your practical subject (specify) 
Somo lako la kazi za mikono (litaje) 

Which school did you attend? (the last school) 
Ulisoma hule gani? (uliyosoma mwishoni) 

i 

Were you: «• a border? 

ulikowa unakaa bwenini? 
b. a day pupil? 

ulikuwa unakaa nyumbani? 

For those who reached form 6: What were your results in the National Form 6 
Examination (formerly HSC or 'A* level) (principal passes only)? 
Matokeo yako ya mtihani wa darasa la 14 yalikuwa je? 



N A 


0 




1 




2 




3 




4 




5 




6 




9 



N/A 


0 







N/A 


000 













N/A 


0 




1 




2 




9 



What were your three best principal 
passes and the grade received in each? 
Taja masomo kamili matatu uliyoshinda 
vizuri kuliko mengine? 



a. 
b. 
c. 
d. 
e. 
f. 
B- 



I. 
2. 
3. 



no passes 

1 pass 

2 passes 

3 passes 

4 or more passes 
did not take 

no reply 



subject: 
subject: 
subject: 



N/A 


0 




8 




1 




2 




3 




4 




5 




9 



. grade: 
. grade- 
, grade: 



9 
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Which school did >ou attend? 
(the last school) 

Ulisoma shule gani? (uii>osoma mwishoni) 



N/A 


000 








999 



for those who attended a teacher training college (College of National Education): 

How long was the course? years. 

Mfunzo yalichukua muda gani? 



general arts 

social sciences 

history 

languages 

geography 

engineering 

sciences 

law 

medicine 
agriculture 
architecture 
commerce 
other (specify) 

no reply 



Were you: 


a. a border? 


■Ml 


N/A 


0 


uiikowa unakaa bwemni? 






1 




b. a day pupil? 






2 




ulikuwa unakaa nyumbani? 






9 



f nr vwhai teaching Brade did the course aualifv you? 






Ulihitimu kuwa mwaiimu wa ngazi gani? 






1*1 


N/A 




a. 


No qualification 






I 




b. 


grade A 






2 




c. 


grade B 






i 
j 




d. 


grade C. 






4 




e. 


Other (specify) 






5 




f. 


no reply 






9 


For those who attended a university: 
Did you obtain a degree? 








Ulipata shahada 








N/A 


0 


>es 








1 




no 








2 




no reply 






9 


if yes; what was your highesi ^rgree? 
Ni ipi shahada ya juu kabisa utiyopata? 














i*n 


N/A 


0 


a. 


bachelors 






I 




b. 


masters 






2 




c. 


doctorate 






3 




d. 


no reply 






9 


// no: Did ) ou obtain a diploma (specify) 








Ulipata diploma? (eleza) 








N/A 


0 


yes 








1 




no 








2 




no reply 






9 


What subjects did sou study? 
Ulichukua masoma gani? 














1*1 MM*.' ** 


|N/A 


| 00 





01 




02 




03 




04 




05 




06 




07 




08 




10 




11 




12 




13 




14 
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Where did you attend university? 
Uiisomachuokikuu kipi? 



Dar 

Makcrcrc 
Nairobi 

elsewhere (specify) 
No reply 



N/A 


0 




3 




2 




1 




4 




9 



4a. What was the highest level of education that your spouse 
received? 

Mke/Mume wako amesoma mpaka daraja gani? 

none 

hakwcnda shule 
primary 
shule ya msmgi 
secondary 
sekondari 

other post-primary (eg. pre- 
service training) 
zaidi ya shule ya msingi 
(kama mafunzo ya kakazi) 
post-secondary 
zaidi ya sekondari 
unmarried 
nakuolewa/hakuoa 
no reply 

Employee number 
Card number 



1141 



1. Have you attempted a craft trade test? 

Umewahi kujaribu mtihani wa ufundi unaotolewa na serikali? 

yes 
no 

no reply 

lfyt>: What were your results? 
Mj.okco yake yalikuwa*je? 

C ade I Paw 

Fail 

Did not sit 
Grade II Pass 
Fail 

Did not sit 
Grade III Pass 
Fail 

Did not sit 

No reply 



N/A 


00 




00 




01 




03 




04 




05 




06 




07 




08 




10 
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REP' \ 


toot 


What subject was the test in? 










Mtiham ulikuwa katika somo lipi? 




l3l.HO) 


N/A 


0 




a, engineering 






1 



h. 



uhandisi 
building 
ujenii 
woodwork 
useremala 
electrical 

umeme (ufundi wa) 
tailoring 
ushonaji 
shoe making 
kutengeneza viatu 
other (sptctfy) 
mengine (yaiajt) 
no reply 



In what ye&r did you complete your formal education or pre- 
service training? 

Mwaka gani ulimaliza shule au elimu ya mafunzo ya Kazi? 

19 

no reply 

At ihe time you left formal education did you want to continue? 
Ulikuwa bado unataka kuendelea na masomo ulipoacha shule? 

yes 

no 

no reply 

If yes: why didn't you? 
Kwanini hukuendelea? 

a. grades not high enough 
sikufanya vizuri ya kuteka kuhitimu 

b. no school available locally 
ukosefu wa shule nilikoishi 

c. could not afford school fees 
sikuwa na ada ya shule 

d. had to work to support family 
ilinibidi kufanya kazi kwa ajili ya 
kusaidia familia 

e. became pregnant 

kwa ajiii ya kupata mimba 

f. other (specify) 
sababu nyingineft/w/ev 

g. no reply 



±3 



N/A 










99 



N/A 






1 




2 




9 



N/A 


0 




1 



±3 
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8. Do you warn your sons to have more education than you had. 
if they have the opportunity? 

Je, kama uawezekana, unataka watoto wako wa kiume wapate 
elimu laidi kuliko uliyopata we we? 



// yes: Why? (give the main tea. on) 
Kwanini? 



a. belter job 
kazi nzuri zaidi 

b. higher pay 
mshaharamkubwa zaidi 

c. occupation hoped For requires it 
kufuatana na mahitaji ya kazi inayonuiwa 

d. position in society 

kufuatana na mazingara ya maisha 

e. service to the community 
kufuatana na mahitaji ya jumuia 

f. cultural enrichment 
kuendeleza mila na utamaduni 

g. no reply 



9. If after leaving primary school your son could not continue to 
a government secondary school, what would you do? 
Kama baada ya kumaliza shule ya msingi mtoto wako wa kiume 
hakupata nafasi kattka sekondari ya serikali uiafanya nini? 



a. pay his fees for a private school 
nitampeleka shule ya •private' 

b. send him to a craft school 
nitampeleka kwenye 
shule ya kazi za mikono 

c. send him out to work 
nitampeleka kufanyi kazi 

d. apprentice him (toacquire skills) 
nitampeleka mahali kujifunza kazi 

e. get him to repeat primary leaving 
certificate 

nitamfanya arudie 

f. other (specify) 
vingirte (eleffl 

g. no reply 



9a. Do you want your daughters to have more education than you had 
if they have the opportunity? 

Je. kama ikiwezekana, unataka watoto wako wa kike wapate elimu 
zaidi kuliko uliyopata we we? 



yes 
no 

no reply 



yes 
no 

no reply 
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// yes: Why? 

Kwa niru? 

a. belter job 
kazi nzuri zaidi 

b. higher pay 
mshahara mkubwa zaidi 

c. occupation hoped for requires it 
kufuatana na mahitaji ya kazi inayonuiwa 

d. position in society 

e. service to the community 
kufuatana no mahitaji ya jumuiya 

f. cultural enrichment 
kuendeleza mila na ulamaduni 

g. no reply 

9b. If after leaving primary school your daughter could not 

continue to a government secondary school, what would you do? 
Kama baada ya kumaliza shule ya msingi, rntoio wako wa kike 
hakupata nafasi kaiika sekondari ya serikali utafanya nini? 

a. pay her fees for a private school 
nitampeleka shule ya 'private' 

b. send her to a craft school 
nitampeleka kwenye 
shule ya kazi za mikono 

c. send her to work 
nitampeleka kufanya kazi 

d. apprentice her 

nitampeleka mahali kujifunza kazi 

e. get her to repeat primary leaving 
certificate 

nitamfanya arudie 

f. keep her at home 
nitamweka nyumbani 

g. other f specify) 

wngine (efrlo) 

h. no reply 

10. To be asked m English How many years did you study English? 
Can you speak English? 

Not at all 
A little 
Fluently 
No reply 



N/A 


0 




1 



Can you read and write English 



Not at all 
A liule 
Fluently 
No reply 





4 




5 



±3 



JD 



ID 



ID 



ID 



JD 



ED 





0 




1 




2 




■gr- 
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IV. Earnings 

Arc sou paid by: 
L'nalipwakwa: 

the day 
siku 

the week 

wiki 

ihe month 
mwezi 
no reply 

How much did you receive, including housing allowances but 
excluding annual bonus, from the firm Lst period (after 
deductions)? (shillings) 

Malipo kutoka kazini pamoja na marupurupu *a aj 1 '* y* kodi 
ya nyumba na btla bakshishi ya mwaka yalilu* a k *s. i 11 mara 
ya mwisho (baa da ya kukatw.i kodi ya ma pa to na i T . .iguicyo)? 
Basic wage 

plus housing allowance 

plus overtime payments 

plus other (spea/y) 

less employee NPF contributions 

less tax deducted 

Hives 

How nian> shillings of this was for overtime? (shillings) 
Kati ya hayo malipo, kiasi gani kilitokana na 'overtime'? 
Did you receive an annual bonus? 
Ulipata bakshishi ya mwaka? 

yes 
no 

no reply 

// yes: how much? (shillings) 
kiasi gam? 

When do you receive it? 
Huwa unaipata lini? 



Rfrpiv. umt 



tit u i | | 

'» »» [ I I 





1 




2 




9 



no reply 



N/A 


0000 








9999 



month 
reply 

5. Is housing provided by the firm free or at reduced prices? 
Je, kampi ni inaioa nyumba 2a kuishi burc au kwa 
kodi ya chini zaidi kuliko mahali pengine? 

yes 
no 

no reply 

6. Is annual paid leave provided by the firm? 

Je, unapata likizo ya mwaka (pamoja na malipo)? 

yes 
no 

no reply 

7. Are raimns prnv ided by the firm free or at reduced prices? 
Je. kampuni matoachakula cha bureau kwa bei nafuu? 

yes 
no 

no reply 



N/A 


00 








99 
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8. Is medical treatment provided by (he firm free or at reduced 
prices? 

Jc, kampuni inatoa maiibabu bure au kwa bei nafuu? 

yes 
no 

no reply 

9. Is transport to work provided by the firm free or at reduced 
prices? 

Je, kampuni inatoa msaada wa usafiri kwenda na kutoka kazini 
bureau kwa bei nafuu? 

yes 
no 

no reply 

10. Does the employer contribute to the National Provident 
Fund for you? 

Je. kampuni inakuchangia kwenye mpango wa National Provident 
Fund? 

yes 
no 

no reply 

1 1 . Does the employer contribute to any other pension scheme 
for you? 

Je, mwajiri wako anashiriki katika mpango mwingine wowote wa 
'pension* kwa ajili yako? 

yes 
no 

no reply 

12. Will your employer lend you money if necessary? 

Je, mwajiri wako atakukopesha fedha ukiwa na shida ya lazima? 

yes 
no 

no reply 

13. Do you have other sources of income from; 
Je, una njia nyingine za mapato? 

none 
hapana 
farm 
shamba 

shop 
duka 

kiotk 

• ibap'ia cha barabarani 
taxi 

houses or rooms you rent out 

vy« kupangisha 
other (specify) 





1 




2 




9 





1 




2 







1 0 I 



T3 



nyingine (taja) 
no reply 



W:ZV fit 
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// yes: Roughly ho* much (shillings) per momh? 

Makisio ya haya mapato ni kiasi gaiti kwa rmvezi? 

or per day 
au kwa siku 
or per year 
au kwa mwaka 
no reply 



N/A 


0000 











V. Employment Experience In (he firm 



CODE 



No reply 



1 . In what year did you join the firm? 19 

Ni mwaka gam ulianza kazi hapa? 

2. Arc > ju now a regular or casual worker? 
Wewe ni mfanya ka^i wa kudumu au kibarua? 

Regular 
Casual 

3. // regular. Did you start in this firm as a casual worker? 

Je, ulianza kazi hapa kama kibarua? 

Yes 
No 

No reply 

4. // /to/Would you have got your job if you had received less 
education? 

Ungeweza kuipata hit kazi kama ungekuwa na kisomo 
cha chini ya ulichokuwa nacho? 

Yes 
No 

Don't know 
No reply 

// yes to question 3: When you became a regular employee, would you 

hav got your job if you had received less education? 
Ulipofahywa mfanya kazi wa kudumu ungeipata hiyo kazi 
kama ungekuwa na kisomo chini ya ulichokuwa nacho? 
Yes 
No 

Don't know 
No reply 

5. If casual: Would you have got your job 

less education? 



N/A 



N/A~ 






1 




2 




9 





1 








3 




9 



Ktl 


N/A 


0 


No 




1 


No 




2 


Don't know 




.1 


No reply 




9 
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6. How did you get your job with this employer? 
Ulitumia njia gam kupata kazi hapo unaiofanya sasa? 

a. At the gate , * 441 
Kuulizia kwenye 'gate 1 

b. By letter, in response to an advertisement 
Barua baada ya kuona tungazo 

b. By letter, unsolicited 
Barua bila msaada 

d. Through a friend or relative 
Kupitia kwa rafiki au jamia 

e. Through the Government Employment Exchange 
Kupitia Government Employment Exchange 

f. Allocation by Government 
Nilipangiwa na serikali 

g. Through a private employment agency 
Kupitia kwa kampuni inayonhughulika na 
uajiri ya watu binafsi 

h. National Service Scheme 
Mpango wa kujenga Taifa 

i. Other (specify) 
Nyingine (eleza) 

j. No reply 

7. fill in details of current occupation on the occupation form. 

8. Is the skill level in your current job higher, lower, or about 

the same as in the job you held when you first joined this I 

employer? ,44 ' U±A 

Ujuzi wa kazi yako sasa ni wa juu zaidi, chini zaidi au ni sawa na wa kazi 
uliyoanzia kwa huyu mwajiriwako? 

Higher 
Lower 
The same 
Don't know 
No reply 



02 



03 



04 



OS 



06 



07 



08 



10 



99 
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1 




3 




4 




9 



H*s the employer given y ju a training course? 

Mwagiri amcwahi kukupa mafunzo ya kikazi? 

Yes 
No 

No reply 
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// yes: how many courses? 
mara ngapi? 

No reply 

(l/more than one. the questions relate to the main one.) 

Was it: 
llikuwa: 

pre^servoice 
kabla ya kuanza kazi 
in-service 
kama mfanya kazi 
no reply 



Was it: 
llikuwa: 



in ihe firm 
kazini 

in some outside institution 
mahali pengine 
no reply 



How long was (his course? (code in months) 
* Mafunzo yalichukua muda gani? 

weeks 
or months 
no reply 

Was the course: 
Mafunzo yaiikuwa: 

full-time 
kila siku 
part-lime 
siku moja moja 
no reply 

Did you receive full pay while attending this 
course; 



| ftf.m | nun 



N/A 


0 








9 




I N/A | 0 | 



I I j 

L I I 



N/A 


0 




1 



I I 2 
I I j 

iM 1 N/A | 00" 













99 



I N/A I 5" 

I l ■ 



rx 



i i » 



mafunzoni? r> , 


N/A 


0 


yes 




1 


no 




2 


no reply 




9 


Did you receive higher pay after completing 
the course? 




Uliongezwa rmhahara baada ya kumaliza mafunzo? 


N/A 


0 


yes 




1 


no 




2 


no reply 




* 


Employee number „ 41 
Card number (1i 










3 
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10. Do you think your education qualifies you for a job at 
a higher level than your present job? 

Je, kut'uatana na kisoma chako unafikiri ungeweza kufanya kazi 
yenye madaraka zaidi kuliko uliyo nayo sasa? 

yes 



no 

don't know 
no reply 





1 




2 




3 




9 



// yes: Why are you in your current job? 

Kwa nini unat'anya hii kazi ya sasa? 

a. to gain experience, or skill 
kupata mazoezi au uiuzi 

b. too junior for higher 
job at the moment 
umri wangu au muda 
niliokaa hapa ni mdogo 
kuliko inavyoiakiwa 

c. no higher level jobs 
available 

ukosefu wa kazi yenye 
madaraka zaidi 

d. other (fpectfyf 

kwa ajili ya sababu 
nyingine fzitaje). 

e. No reply 

Do you think that you could perform vour present job as well 
if you had not received your final stage of education? 
Je, unafikiri ungeweza kuifanya kazi yako ya sasa sawa na kama 
vile usingekuwa umefikia daraja la kisomo ulicho nacho? 

yes 

no 

don't know 
no reply 

Do you think you could do your present job better if you had 
completed the ne*t stage of education? 

Je, unafikiri ungeweza kuifanya kazi yako ya sa\ izuri zaidi kama 
ungeendelea n? shule mpaka daraja la juu zaidi kuliko ulilofikia? 

yes 

no 

don't know 
no reply 



13. Are >ou a trade union member? 

Umejiunga na chama cha wafanya kazi? 



no 

yes 

no reply 



N/A 


0 




1 





I I ? 



L I t 



N/A 


0 




I 




2 




3 




9 





I 




2 




3 




9 





00 








99 
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U How much were>ou paid (a Her deductions) when you first 
joined this firm? shillings per momh) 

Ulikuwa unalipwa kiasi gam (baada ya kukatwa kodi na mengineyo) 
utipoanza kazi kwenye hii kampuni? 

don't know 
no reply 

IS. Are youuCtivel) looking for a better job in some other lirm? 
Je, unajitahidi kutafuta kazi nzuri zatdi mahali penginc? 

yes 
no 

no reply 









99999 



VI. Previous Employment Experience 



[ reply"]" code 



// no formal education proceed to Question J. 

I. Did you interrupt sour formal education for a year or more? 

Je, ulipokuwa unasoma shule uliwahi kuacha mnsomo kwa mwaka au 

zaidi halafu ukarudi tcna kucndelca? 

yes 
no 

no reply 

// yes: During that time how long did you spend doing the 
following? 

Wakan huo, ulijishughulisha kwa muda gam na 
yafuatayo? 

a. worked on parent's shamba 
kusaidia kwenye shamba la waz.vi 

b. worked on own shainoa 
kufanya kazi kwenye shamba lako 

c. non-agricultural employment 

teg. street vending, small businesses, etc.); 
kazi isiyokuwa >a kilimo (kwa mfano ku 
kutembeza na kuuza vuu barabarani) 

d. unemployed and looking for wage employment 
kushughutika kutafuta kazi ya kutip*a 

c. unemployed and not looking for wo'k 
kukaa tu bila kufanya kazi wata kutafuta 

f. employed in a wage job 
kufanya kazi ya kulipwa 

g. National Service 
Kujenga Taifa 



N/A 


0 




1 




2 




9 



czzr 



nzzn 



i — i 
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How long was it after you left full time education or training 
before you got »age employment? (code in months) 
Baada ya kumaliza shule, ilikuchukua muda gam kabla ya 
kuajiriwa? 



with no formal education) 
If not immediately: Ho* long did you spend doing the 
following? 

Ulijishughu' sha kwa muda gani na yafuatayo? 

(code in months) 

a. worked on parent's shamba 
kusaidia kwenye shamba la wazazi 

b. worked on own shamba 
kufanya kazi kwenye shamba lako 

c. non-agricultural self-emp Jyment 
eg. street vending, small businesses) 
kazi ya binafsi isiyokuwa ya kilimo (kwa 
mfano kutembeza na kuuza vitu barabarani) 

d. unemployed and looking for wage emplcyment 
bila kazi hali unashughulika kutafuta kazi 

ya kui vva 

e. unemployed and not looking for wage 
employment 

kukaa tu bila kufanya au kutafuta kazi 

f. Other (specify) 

Were you in wage employment at any time before coming to this 
employer (exclude employment during school holidays or 
university vacation)? 

t'mewahi kuajiriwa mahali pengine kabla ya hapa ulipo 
sasa (kuacha wakati wa likizo ulipokuwa unasoma)? 

><s 
no 

no reply 

If no: go to Section VII. 

In what year did you get your first wage job? |9 

Uliajiriwa kwa mara ya kwanza mwaka gani? 

no reply 

Have you been continuously in wage employment since then 

(without a break of more than a month)? 

Baada ya hapo, umewahi kukaa bila kuajiriwa kwa zaidi ya mwezi? 

yes 
no 

no reply 



immediately .inn 




000 


months 






or years 






don't know 






no reply {include people 




999 



I N/A | 000" 



111 Ml 
ill 1^1 



MOW HS 


tUftS 











N/A 


00 








99 



N/A 


0 




1 




2 




? 
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6. // no: How many limes have you been out or wage employment? 
Umekaa bila kuajinwa mara ngapi? 

number of times 
no reply 

How long in total were you out or wage employment? 

Kwa ujumla ni muda gani umekaa bila kuajinwa? 

(months) 
no reply 



N'A 


U 








9 



VA 










9<* 



What did you do? (main activity) 
Ulifanya nini? (shughuh muhimu) 



worked on parent's shamba 
kusaidia kwenye shamba la wazazi 
worked on own shamba 
kufanya kazi katika shamba langu 
non«agriwultural self-employment 
(eg. street vending) 
Kazi binafsi isiyokuwa ya 
kilimo (kwa mrano kutembeza na 
kun/a vitu barabarani) 
unemployed and looking Tor 
wage employment 
kushughulika kuiafuta kazi ya 
kuajinwa 

Unemployed and not looking 
Tor wor < 

Kukaa bila kufanya au kuiafuta 
kazi 

returned to education 

Kurudi shuleni kuendelea na masomo 



7. How nvny previous employers have you had? 

Umewal-i kuwa na waujiri wangapi kabla va huyu wa sasa? 

I 

2 
3 
4 
5 
6 
7 

8 or more 
no reply 



FitW Time 
MONTHS 


Second 
Tim* 
MONTHS 


Mom 
Rtvcni Time 
MONTHS 









1>« <•! 

ir in 



N/A 


0 




I 




2 




3 




4 




5 




6 




7 




8 




9 



// none: go to Section VIL 



i Exclude wane employ went during school or collect vacations.} 

What was the name of >our employer in? your last job 

Mwajm wako alikuwa ni nam 7 kazi yako ya mwisho 

your first job 



kazi yako ya mwanzo 



9 
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How many people worked for (he establishment? 
kulikuwa na walan>a ka2: wangapt kwenyc hiyo karakana? 

a. Jess than 50 employees 

b. 50-499 employees 

c. 500-employees 

d. don't know 

e. no reply 

What goods or service did the 
enterprise produce? 
Kampuni ilikuwa inatengeneza 
vitu au kvitoa huduma za aina gani? 



tin ii \sr iuh 


VOl ■ MHst !l 






If HI 1 


t not 


1411 








N/A 


0 


1*11 


N/A 


0 






1 






1 






2 






2 






3 






3 






4 






4 






9 






9 



agriculture and forestry 
mining and quarrying 
manufacturing 
electricity and water 
construction 
wholesale and retail trade, 
restaurants and hotels 
transport and communication 
finance, insurance, real estate 
and business services 
community, social and 
personal services 
don't know 
no reply 



N/A 


00 




01 




02 




03 




04 




05 




06 





07 




08 



TK 





II 




99 



serikali 

b. a paranatal 
masharika ya uma 

c. in (he private sector 
kampuni ya watu binafsi 

d. a local authority 

lawala 2a serikali ya miji au mitaa 

e. no reply 

Fill in details of the occupation on the occupation form . 
How iong were yc u in this job? 
Ulifanya hii kazi kwa muda gani? 

months 

years 

(code in years) no reply 



I 1 3 



N/A | 00 













99 



1 N/A 



N/A 


00 




01 




02 




03 




04 




05 




06 





07 




08 





11 




99 



Je, mwajin atikuwa ni 




N/A 


0 




N/A 


0 


a. the government 






1 






1 



00 i 













99 
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Employee number 
Card number 



W ha i was your vsagt at the 
end of this job? 
Mshahara wuko ulikuvsa kiasi 
gani ulipoiacha hii ka/i? 
(shillings per month) 

no reply 

Whai was your Mage at (he " 
beginning of this job? 
Mshahara wako uhkuwa kiasi 
gam ulipoian/a hii ka/i? 
(shillings per month) 

no reply 

Whs did you lease'' 
Kwa nini uliondoka? 

lost job (sacked or made redundant) 

chose to leave (to look for or take up better job) 

Other f specify f 

no reply 

Did you receise higher pay at the start of 

sour ne\i job? 

Kwenye kazi iltyotuata 

uliarma mshahara mkubwa 

zaidt? 

yes 
no 

no reply 



>OLR I AST JOB 


\oi R I (Rsr h>H 


col 


HEPi> 


(. ODE 


cot 


Kt PI \ 


UtDt 




N/A 


00000 


■it ««i 


N A 


0(XHX) 



N/A 1 00000 1 [~\7a | 00000 ] 









99999 









99999 









99999 



j N/A | OH 





1 




2 




3 




9 



<:»' I N/A j 0 | .». | N/A [ 0~ 



I, In Ahich district were you born? 

We we ni mazaliwa wa svilaya gam? 



Ml. Rural-lrban Links 



no reply 



In what district was your father born? 

Baba yako alizahvsa kwenye ssilaya ipi? 

no reply 

How old * ere you * hen you first came to lis e in Dar? 
Ulikussa na umri gam ulipoanza kuishi Dar? 
a born in Dar 

b. age in years if I to 1.1 

c. age in years if 14 or over 

d. don't know 

e. reply 



Rtpn 


l out 


N/A 


00 








99 





N 








99 





novsjUjR \sr 


1 




NOVMKjRWT 


i 




MlORVST 














9 
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[ REPLY j CODE ) 



if a non-migrant, proceed to question 6 

4. // a migrant: in what year did you come to live in Dar? 

Ulianza kuishi Dar mwaka gani? 

5. // a migrant: did you complete your formal education before 

or after you came to Dar? 

Ulianza kuishi Dar kabla au baada ya 

kumaliza shule? 

before 
after 
no reply 

// be/ore: how long did it take to find an independent 
source of income when you arrived in Dar? 
Baada ya kufika Dar ilikuchukua muda gani 
mpaka ulipoweza kujipatia mahitaji yako mwenyewe? 

immediately 
months 
no reply 

How did you earn this? 
Mapato yako yalitoka wapi? 

a. same employer I have now 
mwajiri wa sasa 

b. same kind of job with another 
employer 

kazi kama hii kwa mwajiri 
mwingme 

c. other wage job for a fundi 

kazi ya kulipwa ya aina nyingine 
ya ufundi 

d. other wage job for a firm 

kazi ya kulipwa ya aina nyingine kwenye kampuni 
c. self-employment 

kazi ya binafsi 
f. no reply 



N/A 


00 








99 



.»> I N/A | 



hi », I N/A I 00 





1 




2 




9 





01 








99 



N/A 


0 




1 




2 



For all respondents: 

Do you have a shamba (or access to an ujamaa shamba)? 
Jc, una shamba? 

yes, private 

ndiyo la binafsi 

yes, private and communal 

ndiyo. la binafsi na biashara 

yes, communal 

ndiyo. la uja maa 

no 

no reply 

tf no: proceed to question 7, 
If yes: How did you acquire it? 
Ulipata je? 

a. inheritance 
uridhi 

b. allocation after land reform 

kupangiwa ya mpango mpya agawaji wa andhi 



1 I » 



N/A 


0 




1 
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1$ ii your plan at some time to go and live in a rual area? 

.*, una mpango wa kwenda kuishi mashambani baadayc? 

yes ««> L_ 

no 2_ 

no reply 1 I 9 



// yes: when? 
tini? 



I NM 1 0 1 



When my employer retires me I I 1 I 

Nitakapostahafishwa 
When 1 have reached a particul 
Nitakapofikia umh fulani ftaju miaka 



Nitakapostahafishwa . 

b. When I have reached a particular age (specify years} I T 2 1 



IEST COPY AVAILABLE 
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13 



When \ have saved enough money I I J__J 

Baada ya kuwa na akiba ya kutosha . * 

d. When I have finished paying for my shamba [ 1 4 I 

Nikimaliza kulipa mkopa wa shamba . 

c, When I inherit a shamba L_ 

Nitakaporidhi shamba __ . . 

f. When I have finished building a house I I 6 1 
Nikimaliza kujenga nyumba 

g. When my children no longer need support [ 

Baada ya watoto kuacha kunitcgcmca 

h. Other (specify) I 1 LJ 

Wakati mwhtgl; e (eleza) . 

j. No reply I I .9. .A 

Mow many wives do you have (or do you have a husband)?: 

Je, una wake wangapi(au una mumc)?: 

a. In Dar? L 

Hapa Dar 

b. On your shamba [ 
Shambani kwako f 

c. Elsewhere I 

Mahali pengine 

How many children do you have? 

Jc, una watoto wangapi? 

a. In Dar 1 
Hapa Dar 

b. On your shamba i»i '»t [J 

Shambani kwako 

c. Elsewhere i 
Mahali pengine 
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Ijuplv^ code 



10. To what tribe do you belong? 
We we ni kabila gam? 

a Sukuma 

b. Makonde 

c. Chagga 

d. Haya 

e. Nyamwezi 

f. Ha 

g. Hehe 

h. Cogo 

i. Nyakyusa 
j. Sambao 
k. Luguru 

I. Bena 
m.Turu 

n. Other (specify) 
o. No reply 

Employee number 
Card number 

1 1. Do you use some of your earnings to help support relatives outside Dar? 

Je, unatumia sehemu ya mapalo yako kwa ajili ya kuwasaidia jamaa zako walio nje 
ya Dar? 

yes 
no 

no reply 

// yes: What forms does this support take? 
Hua msaada ni wa aina gani? 

a. remittances of money 
(including school fees) 
Kuwapelekea fedha 
(pampoja na ada ya shule) 

b. purchase of goods 
Kuwanunulia vitu 

c. other (specify) 



01 



02 



03 



04 



05 



06 



07 



08 



09 



10 



12 



14 



99 



N/A 


0 




1 



Nyingine (tttia) 
no reply 
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no reply 



If remittances: 
how many times a year? 
Unapeleka fedha mara 
ngapi kwa mwaka? 

What was the value of your 
last remittance (shillings)? 
Fedha ulizopelcka rnara ya 
mwisho zilikwa kiasi gam? 

no reply 

About how mu;h does the 
support you give to relatives 
cost you a year? (shillings) 
J urn I a ya fedha t la.iotumia 
kwa ajili ya kuwasaidia 
jamaa zakoni kiasi gam 
kwa mwaka? 

no reply 

What is your help used for? 
Msaada wako unatumi wa kwa 
manufaa gani? 
(code as follows: 

yes - I 

no : « 2 
no reply a 

a. education 
elimu 

b. house construction or 
improvement 

kujenaa au kuimarisha nyumba 

c. farm improvement 
kuendeleza shamba 

d. consumer goods 
kununulia bidhaa 

e. food 
chakula 

f. general purposes 
matumizi ya kawaida 

g. other (specify) 
mengine (elez?) 



/>0 



99 



N/A 


0000 







9999 



N/A 


00000 







99999 



N/A 


0 







do) r 



□ 
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VIII. Education of Children 



| Rf:PL> 1 lUt)fc 



How many children do you have below primary school age? 

Una watoto wangapi ambao hawajafikia umri wa kwanza shule ya misingi? 

How many children do you have old enough to have gone to school 

but who never attended? 

Una watoto wangapi ambao wamefikia umri wa 

kwenda shule iakini hawajawchi kwenda shule? 

How many children do you have in formal education at present? 

Kwa sasa, ni watoto wangapi wanaosoma shule? 

How many children do you have who have completed their formal 

education? 

Una watoto wangapi ambao wameshamaliza shule? 
Consider your three eldest children aged 6 or over (if any). 
Fikiria watoto wako waiatu wakubwa ambao wana 
umri wa miaka 6 na kuendelea (kama una wo) 



r 



CHILD 1 


CHILD 2 


CHiLD 3 


COL.| REPLY! CODE 


COL. |reply|code 


COL- 1 REPLY [CODE 



Sex: male 
female 

Age: (years) 

don't know or not applicable 
Highest level of education 
EHmu ya juu kabisa waliyofikia 

no education 
Standard I 
Standard 2 
Standard 3 
Standard 4 
Standard 5 
Standard 6 
Standard 7 
Standard 8 
Form I 
Form 2 
Form 3 
Form 4 
Form 5 
Form 6 
University 
Other post* 
secondary 
(specify) 



N/A 


0 




1 




2 



N/A 


0 




N/A 


0 




1 


tin 




1 




2 






2 





00 




01 




02 




65 




04 




05 




06 




07 




08 




lb 




11 




li 




li 




14 




15 




16 




17 





00 




01 




02 




0J 




04 




05 




06 




07 




08 




10 




11 




1* 




ij 




14 




15 




16 




17 







(50- Ml 














99 






99 






99 





00 




01 




02 




03 




04 




05 




06 




07 




08 




10 




II 




12 




13 




14 




15 




16 




17 



Other (specify) 

no reply or not applicable 



i — nr 



18 



99 



18 



99 
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CHILD 1 


CHILD 2 


CHILD) 


COL [REPLY jcODE 


CDL [ REPLY jcODE 


col. |repl>|code 



Was/Is (he last education institution 

a. Government i 

b. Private 

Mara ya mwisha alikuwa/yupo kwenye shule ya, 
au chuocha: 

a. Serikali 

b. 'Private' 



N/A 


0 




1 




2 



N/A 


0 




N/A 


0 




1 


■M) 




1 




2 






2 



Is the education 
continuing? 



Alimaiiza 
kusoma tini? 

19 

don't know 

// .ytt/How much did 
the education 
cost you last 
year (shillings) 
Mwaka jana 
ulitumia fedha 
kiasi gani kwa 
ajili ya ada na 
mahitaji ya shute? 

No reply or not applicable 



masomo? 


N/A 




0 




N/A 


0 




N/A 


0 


yes 


mi 




1 


■Ml 




1 


lilt 




1 


no 






2 






2 






2 


no reply 






9 






9 






9 



9999 



/ flo. when was it 




N/A 


00 




N/A 


00 




N/A 


00 


completed? 





















i I ..M.. I r 



I 19999" 



I 1 99 1 | | 99 



9999 



Is/Was th* last education; 

Mara ya mwisho alisoma/anasoma: 

a. In Dar 
Dar 

b. in your rural area 
nyumbani kijijini 

c elsewhere 

mahali pengine 
d. no reply 



m i i * 



I 1)1 I TT 



I I 3 



i — m czl 



How much did the education of all your 
children cost you last year? (shillings) 
Mwaka jana ulitumia fedha kiasi gani kwa 
ajili ya elimu ya watcio wako wote? 



N/A 


WW 







no reply 



9999 
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Employee Questionnaire 



| REPLY | COPE 



Employee Number 
Card number 



ill 



1. Occupation 

Current job 
Last job 
First job 

2. Wage information obtained from employer 

(shillings per month) 
Ba>ic wage 
Housing allowance 
Overtime payment 
less Employee contribution to 

NPF 

Tax deducted 
Fot those who reached Form 4 or above: 



IX. Mlscellaneoys 



(till 

ul-it) 

HMD 



114-1*1 
1)4.111 



3. How did you obtain your first wage job 
(exclude National Service or wage 
employment during school or college 
vacations)? 

Ulipataje kazi yako ya kwanza '' . ondoa kazi 
ya kujenga taifa na pia kazi za liklzoni 
wakati ukiwa masononi 

1. Government allocation 
Kupangiwa na serikali 

2. Application 
Maombi 

3. Other (specify) 

Nyingine ftaja) 

4. No reply 
Hakuna jibu 

// through Government allocation: 
On your list of preferences, was 
this job: 

Kwenye arodha ya mapendekezo. kazi hii 
ilikuwa ya 

I- first 
kwama 

2. second 
pili 

3. third 
tatu 

4. tower 
chini zaidi 



N/A 


0 




I 



N/A 


0 




1 
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[ *mv"f 



CODE 



ERIC 



5. not your choice f 1 3 1 
haikuwi kwenye chaguo lako 

6. no reply I 19 1 
hakuna jibu 

Were you bonded by Government? 
Uiikuwa umelazimika kwa nkaiaba 

kuiiumikia scrikali? 

Yes .«i> I 111 
Ndiyo 

i i*i 

Hapana 

no reply 
Hakunajibu 

If yes: 

Kama ndiyo: 

Didyou serve oui your bond? | N/A | 0 
Ulitmua nikaiaba wako? 

Yes ««i I I L 

Ndiyo 

No I 1 2 

Hapana 

No reply | | 9~ 

Hakurajibu 

If did not serve out bond: 

Kama Hukutimiza nikabata 

Is this because: isoi I N /A 1 T 

Inamaeuisha . 

1. you are still serving [ l l 
bado unaendelea 

2. transferred by government | | 2 
ulihamishwa na serikaii . 

3. managed to move to another job ( I 3 
tliweza kuhahua kwenye kazi nyingine 

4. no reply | \ 9 
Hakunajibu 
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The Tests of Reasoning Ability 
and Cognitive Skill 

For most developing countries the only information on the educa- 
tion of individuals that is available from labor force surveys concerns the 
number ot years spent in school or the level of education attained. But 
only in a pure credentialist model cf education is the simple level of edu- 
cation the relevant variable. Other models focus on the predetermined 
ability tha is correlated with schooling or on the skills acquired in 
school. For the human capital model some measure of the output from 
the educational system is required. 

This study is unusual in that it has data on the output of the educa- 
tional system in the form of measures of literacy and numeracy and of 
predetermined reasoning ability, which may be a correlate of education. 
Three tests were administered to generate these data: tests of literacy and 
numeracy, based on the Kenyan and Tanzanian school curricula, and Ra- 
ven's Coloured Progressive Matrices, which tests reasoning independent 
of acquired knowledge. 

It was hoped that these tests of reasoning ability and cognitive skill 
would reveal something about the causal role of secondary schooling. 
The tests would permit the estimation not only of earnings functions con- 
taining these variables but also of educational attainment and production 
functions. By these means the influence of secondary schooling on earn- 
ings could be decomposed into the ability, screening, credentialist, and 
human capital effects. 

Test Design 

Raven's Coloured Progressive Matrices (Raven 1956) consists of three 
sets of twelve problems each. Each problem is a block of pattern with 
one piece missing, rather like a piece of wrapping paper with a hole cut 
out of it. Below the problem are six possible missing pieces, all of which 
match the size and shape of the "hole" but only one of which has the 
correct pattern. This test was designed in 1947 and was later revised. It 
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Figure C-l. Sample Problems from Raven's Coloured Progressive Matrices 



A. 



B. 





O 




O 



o 
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has been widely used in developing countries (see, for example, 
Klingelhofer 1967, Sinha 1968, and Wober 1969). Raven (1956) ob- 
serves of the tests, 

They can be used satisfactorily with people who, for any reason, can- 
not understand or speak the English language . . . The scale as a whole 
can be described as a test of observation and clear thinking ... the 
order in which the problems are presented provides the standard train- 
ing in the method of working. 

The test assesses a person's capacity for intellectual activity. It is 
untimed, since the speed of intellectual work has been found to improve 
with practice and a time lim' vould probably give more educated people 
an advantage. Because the u quires little or no explanation as to what 
to do, performance does not uepend at all on language competence. Fig- 
ure CM reproduces three of the thirty-six problems that make up the 
complete test, in order of difficulty; the patterns actually used are brightly 
colored. 

The literacy and numeracy tests (figure C-2) were specially designed 
for this study by the Educational Testing Service, Princeton, N.J. During 
the first field trip the team collected teaching and testing materials from 
schools in Nairobi and Dar es Salaam so that the tests could be based 
on the sort of material included in the primary- and secondary-leaving 
examinations. Care was taken to guard against cultural bias. For exam- 
ple, comprehension passages that dealt with scenes or objects likely to 
be unfamiliar to East Africans were avoided. Respondents could choose 
whether to take the tests in English or in Kiswahili so that proficiency 
in the English language would not affect test performance. 



Table CM. Reasoning and Cognitive Skill Tests: 
Subsample of Primary and Secondary Completers 







Kenya 




Tanzania 




Full 


Test 


Full 


Test 


Item 


sample 


subsample 


sample 


subsample 


Mean wage (shillings per month) 


1,217 


1,173 


909 


886 


Mean years of work experience 


9.0 


9.3 


7.6 


7.6 


Occupational distribution (percent) 










Supervisory 


6 3 


5.0 


9.7 


9.7 


Clerical 


3 . 3 


31.6 


34.9 


44.6 


Skilled manual 


2. 1 


30.9 


19.6 


15.1 


Semiskilled manual 


20.1 


16.3 


23.4 


21.0 


Unskilled manual 


15.6 


16.3 


12.4 


9.7 


N 


927 


219 


882 


190 




Figure C-2. Selected Questions, in English and Kiswahili, 
from the Cognitive Skill Tests 

A. Numeracy 

1. 105 - 16 » ? 

(a) 89 (b) 91 (c) 99 (d) 111 

2. There are 4 rows of chairs and 12 chairs in each row. What is the total number 
of chairs? 

Kuna mistari 4 ya viti na kuna viti 12 katika kila mstari, Kuna jumla ya viti 
vingapi? 

(a) 12 + 4 (b) 12-4 (c) 12 x 4 (d) 12 + 4 

3. Which of the following numbers is the largest} 

Kati ya tarakimu zifuatazo, ni ipi kubwa kuliko zote? 
(a) 0,1 (b)0.01 (c) 0.111 (d) 0,1101 

4. 1% of 400 is: 
1% ya 400 ni: 

(a) 1 (b) 4 (c) 40 (d) 400 

5. The height of a man is closest to 2 

Urefu wa mwanamme unakaribia 2 

(a) millimetres (b) metres (c) kilometres (d) centimetres 

6. How many square inches are there in a square foot? 
Katika futi ya mraba moja kuna inchi za mraba ngapi? 
(a) 12 (b)36 (c)48 (d) 144 

7. Two cities are 12 kilometres apart. Each day, a bus makes 3 round trips be- 
tween these cities. How many kilometres does the bus travel each day? 

Kati ya miji miwili kuna umbali wa kilomita 12. Basi huwa linafanya safari 
3 za kwenda na kurudi kila siku. Kwa siku? 
(a) 72 (b) 36 (c) 15 (d) 4 

8. A meal costs 15/00. If a 10% service charge is to be added to the bill, what 
should the total charge be? 

Bei ya mlo mmoja ni sh. 15/00. Kama kuna nyongeza ya 10% kwa ajili ya 
huduma, bili itakuwa kiasi qani kwa ujumla? 
(a) 15/10 (b) 16/00 (c) 16/50 (d) 25/00 

9. An island has an area of about 300 square miles. The government reports that 
the western 1/3 of the island is not suitable for cultivation. How many square 
miles of this island are suitable for cultivation? 

Kisiwa kina enso la maili za mraba 300. Serikali imetoa repoti kwamba 1/3 
ya upande wa magharibi wa hicho kisiwa hanfai kwa kulimo. Je, maili za 
mraba ngapi zinazofaa kwa kilimo? 
(a) 50 (b) 100 (c) ISO (d) 200 
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10. In an office building, each office has about 22 square metres of floor space. 
In this building, a square office would measure about how many metres on 
each side? 

Katika jengo la maofisi, kila ofisi ina sakafu ya enso la mita za mraba 22. 
Katika hilo jengo kila ofisi ya mraba itakuwa na urefu wa mita ngapi kila 
upande? 

(a) 4.7 (b) 5,5 (c) 11 (d) 484 

11. One number is 3 more than twice another. If x represents the smaller number, 
which of the following represents the larger number? 

Nambari moja ni mara 3 zaidi ya mara mbili ya nambari nyingine. Kama 
x ndiyo nambari ndogo, ni ipi kati ya zifuatazo ni sawa na nambari iliyo 
kubwa? 

(a) Ix + 3 (b) Sx (c) 3 (2x) d\(d) 2x - 3 
\fa= -3 and b = 3, then la + b l = ? 
Kama a = -3 na b = 3, basi la + b l = ? 
(a) 0 (b) 3 (c) 9 (d) 12 
If Ix - 3 = 17, then x = ? 
Kama Ix - 3 = 17, basi x - ? 
(a) 7 (b) 10 (c) 14 (d) 20 

12. Which cannot be the intersection of 3 planes? 

(a) 1 point (b) 1 line (c) 3 concurrent lines (d) 3 parallel lines 
Ni ipi haiwezi kuwa mkutano wa nyuso tatu? 
(a) Nukta 1 (b) Mstari 1 (c) Mistari 3 iliyofuatana pamoja 
(d) Mistari 3 sambamba 

B. Literacy 

Directions: For questions 1-6, read the passages below, Each passage is followed 
by questions. Choose the correct answer to each question and mark the letter of 
that answer on your answer sheet. 

Maelezo: Kwa maswali 1-6 soma fungu la maneno yafuatayo. Kila fungu la ma- 
neno limefuatwa na maswali. Chagua jibu linalofaa kwa kila swali halafu weka 
alama kwenye herufi inayofuatana na hilo jibu. 

You could smell the fish market long before you could see it. As you came closer 
you could hear merchants calling out about fresh catches or housewives arguing 
about prices. Soon you could see the market itself, brightly lit and colorful. You 
could see fishing boats coming in, their deck* covered with silver-grey fish. 
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1. What kind of a market is described above? 
(a) A vegetable market 

(iV, A meat market 

(c) A fish market 

(d) A fruit market 

2. What could you see coming in? 

(a) Tug boats 

(b) Row boats 

(c) Fishing boats 

(d) Sailboats 

3. What covered the decks of the boats? 

(a) Rope 

(b) People 

(c) Boxes 

(d) Fish 

Unaweza kupata harufu ya soko la samaki kabla hata hujalifikia. Ukianza kuka- 
ribia sokoni, unaweza kuwasikia wauza ji wakiitia samaki ambao hawajakaa 
kwa muda tangu kuvuliwa au kina mama wakibishana juu ya bei. Punde 
unaliona soko lenyewe, na lina mwangaza mkubwa na rangi nyingi. Unaweza 
kuona mashua za kuvulia samaki zikiingia na ukumbi wake umejaa samaki wa 
rangi ya fedha. 

1. Soko lililoelezewa hapo juu ni la namna gani? 

(a) Soko la mboga 

(b) Soko la nyama 

(c) Soko la samaki 

(d) Soko la matunda 

2. Uliweza kuona kitu gani kikiwasili: 

(a) Meli ndogo 

(b) Mitumbwi 

(c) Mashua za kuvulia samaki 

(d) Mashua za matanga 

3. Ukumbi wa mashua ulikuwa umejaa nini? 

(a) Kamba 

(b) Watu 

(c) Maboksi 

(d) Samaki 

The cat brushed against the old man. He did not move. He only stood, staring 
up at the window of the house. The party inside looked warm and friendly, but 
no one noticed him. The old man walked sadly on, followed by the cat. 
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4. What kind of animal was following the old man? 

(a) Mouse 

(b) Dog 

(c) Cat 

(d) Bird 

5. What was inside the house? 

(a) A party 

(b) Some dogs 

(c) An old lady 

(d) A meeting 

6. The man is described as being 

(a) Old 

(b) Young 

(c) Thin 

(d) Small 

Paka alikuwa anajigusagusa na yule baba mzee. Baba mwenyewe hakusogca, ali- 
sirnama tu huku akikodoka kwenyc dirisha la nyumba. Karamu iliyokuwa ndani 
ilionekana kuwa nzuri na ya kikarimu, lakini hakuna mtu aliyemwona. Mzee ali- 
jiendea kwa unyonge akifuatwa na yule paka. 

4. Huyu mzee alifuatana na mnyama wa aina gani? 

(a) Panya 

(b) Mbwa 

(c) Paka 

(d) Ndege 

5. Ndani ya nyumba kulikuwa na nini? 

(a) Karamu 

(b) Mbwa 

(c) Mama mzee 

(d) Mkutano 

6. Huyo mwanamme anasemekana kwamba ni 

(a) Mzee 

(b) Kijana 

(c) Mwembamba 

(d) Mdogo 

Directions: For questions 7-12, read the passage below. In each line, there is a 
box with four possible choices. Pick the choice that best completes the sentence 
in each numbered line. Mark the lett (a, b, c, or d) of the choice on your answer 
sheet. 



7. Sound is something we 



(a) hears, 

(b) hearing. 

(c) heard. 

(d) hear. 



It comes to your 
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(a) eyes 

(b) nose 

(c) ears 

(d) mouth 



9. like the voice of a friend, 




unpleasant, like the screech 



10. of a train's wheels on a railroad 



(a) station. 

(b) track. 

(c) light. 

(d) conductor. 



Some sounds are loud, 



11. and some are soft; some are high, and some are 




Sound is 



12. very 



(a) importance 

(b) importantly 

(c) important 

(d) import 



to us because it is the basic means of communications. 



13 



14. 



Questions 13-15 are also about the group of sentence? above. Choose the best 
answer for each of these questions and mark it on your answer sheet. 

What does screech in line 9 mean? 
(a) noise (b) motion (c) place (d) piece 

Which of the phrases below is another example of a pleasant sound, similar 
to the phrase in the sentence that begins in line 12, "like the voice of a 
friend"? 

(a) Like the ring of an alarm 

(b) Like the wail of a siren 

(c) Like the honk of a horn 

(d) Like the song of a bird 

Which sentence below has almost the same meaning as the sentence that be- 
gins in line 14? 

(a) It is meaningful to communicate with sound. 

(b) The main way we communicate is with sound. 

(c) The meaning of sound is basic to communication. 

(d) In order to communicate, we need basic sounds. 



15 



381 



378 APPENDIX C 



Maelezo: Kwa maswali 7-12, soma fungu la maneno yafuatayo, Katika kila 
mstari kuna mapendekezo manne ndani ya mraba. Chagua pendckezo linalofaa 
kumalizia sentensi kwa kila mstari. Weka alama Lvenye herufi (a, b, c, au d) 
kwenye karatasi ya majibu kufuatana na chaguo lako. 



7, Sauti ni kitu ambacho 



(a) husikiwa. 

(b) sikia. 

(c) tulisikia, 

(d) twakisikia. 



Kinakuja 



8. kwenye 



(aT macho tkwa njia mbali mbali. Inaweza kuwa ya 

(b) pua 

(c) masikio 

(d) mdomo 



9. kuvutia, kama sauti ya rafiki, 



(a) wakati 

(b) kama 

(c) au 

(d) tangu 



10, isiyo ya kuvutia, 
gari moshi kwenye 



cama mlio wa kukwaruza, kama ule wa magurudumu ya 

(a) stesheni | lizi ya reli. Sauti myingine ni za 

(b) njia 

(c) taa 

(d) mwanga 



11. makelele, nyine ine ni nyororo; nyinginc ni za juu, na nyingine ni 
Sautini 



za 



(a) kujaa. 

(b) chini. 

(c) kimya. 

(d) kubwa. 



12, 



(a) fahari 

(b) kifahari 

(c) muhimu 

(d) maana 



sana kwetu kwa sababu ndiyo msingi wa mazungumzo. 



Masawali 13-15 pia yanahusika na mafungu ya sentensi za hapo juu, Chagua 
jibu linalofaa kwa kila swali halafu liwekcc alama kwenye karatasi ya majibu, 

13. Ni nini maana ya mlio wa kukwaruza kwenye mstari wa 14? 
(a) sauti (b) mwendo (c) mahali (d) sehemu 
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14. Ipi kati ya misemo ifuatayo ni mfano mwingine wa sauti ya kuvutia, kama 
ilivyosemwa kwenye sentensi inayoanzia mstari wa 11, "kama sauti ya ra- 
fiki" 

(a) kama sauti ya kushtua 

(b) kama mlio wa kupaaza sauti 

(c) kama mlio wa honi 

(d) kama sauti ya ndege anapoimba 

15. Ni ipi kati ya sentensi zifuatazo ina maana karibu sawa na sentensi iliyoanzia 
mstari wa 14? 

(a) Ni kitu cha maana kuzungumza na sauti. 

(b) Njia kuu ya kuzungumza ni kutumia sauti. 

(c) Maana ya sauti ni msingi wa mazungumzo. 

(d) Hi kuweza kuzungumza tunahitaji msingi wa sauti mbali mbali. 

Reprinted by permission of Educational Testing Services, the copyright owner. 

Note: The questions have been renumbered, but they are in the same order as in the tests. 
The difficulty of the questions increases from the beginning to the end of the tests. 

The tests appear to have been well calibrated; the frequency distribu- 
tions of the test scores reveal considerable variance on each test, very few 
perfect scores, and no zero scores. The distribution of scores on Raven's 
test was similar in the two countries. This provides additional reassur- 
ance as to fhe test's validity as a measure of predetermined reasoning 
ability, since we have no reason to expect the distribution and level of 
intellectual capacity to differ between Kenya and Tanzania. 

The Tested Subsample 

This sort of testing is well outside the experience of most economists and 
to our knowledge was novel for East Africa. We did not know and could 
not predict how revealing the test results would be, nor could we be confi- 
dent that people would readily agree to take the tests. The history of "in- 
telligence tests" in Africa is not laudable, and suspicion and reluctance 
would not have been surprising. For these reasons, this part of the survey 
was regarded as being rather like a high-risk stock in a portfolio, with 
an uncertain yield and low probability attached to a high payoff. We had 
to be relatively risk averse and so could not allocate a k.-ge portion of 
our resources to the tests. 

It was decided to limit the test to a subsample of wc rkers that would 
be large enough to permit statistically significant inference:-, and generali- 
zations. Because of the particular interest in the valu«: of secondary edu- 
cation, testing was confined to primary and secondary completers. About 
100 people who had precisely compfetfed primary school (standard 7 or 
8) and 100 who had precisely completed secondary school (form 4) were 
selected in each country. Selection was purposive; that is, a worker who 
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was being interviewed and who fitted the educational criterion was se- 
lected for testing if a tester was available when the interview was com- 
pleted. The sample was stratified because it was considered important 
to ensure adequate numbers in each educational category, and the num- 
ber of primary and secondary completers in the samples was not known 
until the survey had been completed As table C-l shows, the subsamples 
are well representative of the larger samples from which they were drawn 
with respect to average wages, occupational distribution, and average ex- 
perience. 

The tests took an hour to administer. Testing was usually done by stu- 
dents who were studying educational psychology. Unexpectedly, workers 
showed enthusiasm for taking the tests and set to the tasks with diligence 
and determined care. The success of the results and the value of the data 
that they provide suggest that further work on these lines would be justi- 
fied, in East Africa or elsewhere. Hindsight indicates that in our research, 
allocation of a larger portion of our resources to the tests to obtain a 
larger tested subsample would have been justified. 



Appendix D 



The Simulation Approach 
to Decomposing Inequality 



In this appendix we describe a simulation method which we have used 
to decompose inequality of earnings (for instance, in chapter 3) or to con- 
duct counterfactual experiments (for instance., in chapter 9). We argue 
that a simulation in which the estimated "true" relation determines the 
distribution of interest is often to be preferred to a commonly used alter- 
native, the "comparative R 2 " regression procedure. 

Decompositions of measures of inequality are of interest for under- 
standing the sources of inequality and the impact on inequality of various 
demographic, economic, and policy changes. Several authors have advo- 
cated and utilized a comparative if? 2 regression procedure for identifying 
the relative contributions that different factors make to inequality of 
income (or of similar variables). Wise (1975, p. 359), for example, 
states: 

An idea of the relative contribution of academic versus nonacademic 
variables in the "determination" of salary may be obtained by com- 
paring values of R z obtained when different groups of variables are 
included in the regression ... A high estimate of the contribution of 
academic variables is the proportion of remaining variance explained 
when they are added to the regression in the absence of nonacademic 
variables; a low estimate is the addition to the proportions explained 
when they are added after the nonacademic variables. 

Fields and Schultz (1980, pp. 458-62) use a similar procedure to es- 
tablish bounds on regional and other contributions to income in- 
equality. 

We start with the comparative R 1 approach. We use In income in this 
illustration because the log normal is a better approximation than the 

Note: Adapted from ). R. Belirman, J. B, Knight, and R. H. Sabot, "A Simulation Alter- 
native to the Comparative K 2 Approach to Decomposing Inequality/' Oxford Bulletin of 
Economics ami Statistics 4.S, no. 3 (August 1983), pp. 307-12. 
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lv l Y = 1 - <jfy<j\ 



normal for most empirical income (and related) distributions. Let the 
true relation determining In income be 

n 

(D-l) Y = X a,X, + u 

* = 0 

where Y is In income, X, is a set of independent variables with X () a con- 
stant, a- % are unknown parameters, and u is a stochastic term distributed 
independently of all X„ with mean zero and constant variance o*^ 
The implied variance decomposition is 

n n 
(D-2) oi = X afak, + * X fljfl/ax.x, + ^ 

The R 2 or coefficient of determination is the explained portion of the 
total variance: 

i n n 
(D-3) R 2 = 2 a?oi, + 2 2 W^x, 
/=1 r=l /Vi 

R 2 is weakly bounded by 0 (corrections for degrees of freedom being 
ignored) and 1. 

Under the comparative R 2 procedure the "high" estimated contribu- 
tion of a given variable is defined to be the coefficient of determination 
obtained if only that variable is included in the estimation of relation D-l 
(that is, a, is a priori set equal to zero for all / ^ i except / = 0), and 
the "low" estimated contribution is defined to be the incremental addi- 
tion to the coefficient of determination if the variable of interest is added 
to a specification that includes all other variables (that is, the restriction 
that at is zero is removed): 

(D-4a) "High" contribution = R; 2 

(D-4b) "Low" contribution - R 2 - R? 2 

where R 2 is the coefficient of determination for relation D-l; R,' 2 is the 
coefficient of determination if only the ith variable is included; and R" 22 
is the coefficient of determination if only the ith variable is excluded from 
relation D-l. 

We use inverted commas around "high" and "low" becarse Hendry 
and Marshall (1983) show that the sum of the "high" contributions of 
the n right-hand variables need not exceed the sum of the "low" contri- 
butions. A reversal can occur if, for example, R,' 2 is zero yet X, is relevant 
to explaining Y, given the other Xs (or, more generally, if the partial cor- 
relation of X, and Y exceeds the simple correlation). Obviously this result 
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raises further questions about the comparative R 2 procedure. 

The sum of the "high" contributions is not necessarily weakly greater 
than R 2 , nor ij the sum of the "low" contributions necessarily weakly 
less than R 2 , although this is usually thought to be the case for earnings 
functions. The sums are equal to each other and equal to R 2 if and only 
if all the X, variables are orthogonal. If n equals 2 (but generally only 
if n equals 2), the sum of the "high" estimate for one variable and the 
"low" one for the other equals N 2 . 

If relation D-l is the true relation, an alternative approach is to esti- 
mate it directly and then to use those estimates to simulate the contribu- 
tion of a given variable to the inequality measure of interest by hypothe- 
sizing a different distribution of the X, variable of interest (for example, 
zero variance). If the inequality measure of interest is variance In income, 
relation D-2 can be used directly once the a, and a 2 have been estimated. 
In this case the contribution of a particular X, to <ry can be identified 
with the sum of all terms in relation D-2 that involve the variance or co- 
variance of X,. 

When some other measure of inequality is employed, the estimated 
relation D-2 is used to predict the In income of e; ,h person, Y. 
Everyone's endowment of each X, is in turn set equal to the mean value 
of X, for the sample as a whole, and the predicted In income, Y„ of each 
person is calculated with the use of the estimated^unction with the hypo- 
thetical mean value for X,. The inequalities of Y and Y, are calculated 
as /( Y) and /(Y,), and the contribution of each X, to inequality is esti- 
mated as /(Y) - /( Y,). 

The relative contribution of each X, is obtained by expressing its con- 
tribution as a percentage of 

In effect, the following counter factual question is being asked: what 
would be the impact on inequality if the dispersions attributable to each 
determining characteristic were eliminated in turn? 

A second counterfactual question might be: what would be the impact 
on inequality if the dispersions attributable to all determining character- 
istics except one were eliminated in turn? Where I(Yl) is the inequality 
attributable to X, alone, the relative contribution of X, is f(YJ)/2< I(Yl). 

The answer to the first counterfactual question is analogous to the 
"low" contribution in the comparative R 2 approach and the answer to 
the second counterfactual question is analogous to the "high" contribu- 
tion. In general, the answers to the two counterfactual questions do not 
give the same decompositions of inequality even if the X, are orthogonal 
(although in this case, as noted above, the "high" and "low" contribu- 
tions are the same). 1 

The contribution ot based on any of the simulations is dependent 
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in general on all parameter values, the distribution of the particular X„ 
and the distributions of all other X, (through the covariances or other 
interactions). The sum of the contributions of all X,(/ = 1, ... n) so 
calculated is generally not equal to R 2 , even if the inequality measure of 
interest is variance In income, because of the double role of the covari- 
ance terms. That is, the covariance between X, and X, affects the contri- 
bution so measured of both X, and X ; . If and only if all of the X, are 
orthogonal to one another is the sum of these contributions equal to R 2 
for the variance In income inequality measure. For other inequality mea- 
sures, even if the X, are orthogonal to one another, the sum of the contri- 
butions of all X, may not be R 2 . 

If the measure of inequality that is of interest is variance In income 
and if all of the X, are orthogonal, the two approaches give identical de- 
compositions of the sources of inequality. Otherwise they may give dif- 
ferent decompositions. The simulation alternative seems preferable in five 
respects. 

First, the usual comparative R 2 approach is informative only if the 
measure of inequality that is of interest is variance In income and not 
if other measures (for example, the Gini coefficient and TheiFs inequality 
index) are of greater interest. In contrast, the simulation approach mav 
be used with any desired measure of inequality, and the relative contribu- 
tion of a variable may differ depending on which measure of inequality 
is employed. 

Second, the comparative R 2 approach simply shows the total contribu- 
tion to cry made by each X,. Even if variance In income is the inequality 
measure of interest, at times it may be of more interest to ask what would 
happen to a 2 if there were some change in the distribution of X, other 
than the elimination of all variance in it. For example, it may be of inter- 
est to ask what would be the impact on variance In income of halving 
the variance in years of schooling. Such questions are straightforwardly 
answered with the simulation approach, but the comparative R 2 proce- 
dure cannot answer them. 

Third, although collinearity among the independent variables presents 
a problem for both approaches — for the simulation approach the prob- 
lem is that less reliance can be placed on the estimated coefficients — the 
simulation approach permits the establishment of confidence intervals for 
the contribution of a given X, to inequality. The variance-covariance ma- 
trix of parameter estimates can be used to obtain the probabilistic distri- 
bution of the contribution of a given X,. In contrast, the comparative R 2 
does not give confidence intervals. The "high" and "low" values ob- 
tained in the comparative R 1 procedure are not related to confidence in- 
tervals, although sometimes they are inappropriately discussed as though 
they have some such relation. 

Fourth, the simulation approach builds on the hypothesized structural 
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relation and explicitly incorporates the dependence of a given decomposi- 
tion on the distributions of all parameters and of all right-hand variables. 
Given the assumed true structure, the decomposition estimates obtained 
are based on unbiased parameter values. The comparative R 2 approach, 
in contrast, uses parameter estimates that are biased if relation D-l is 
indeed the true relation. The procedure for obtaining the "high" contri- 
bution, for example, U3es parameter estimates that are generally biased 
owing to the omission of variables from the true structural relation. 
Under the maintained hypothesis regarding the true relation, it is not at 
all clear why the implications of the particular misspecification used in 
this "high" value calculation are of any particular interest. 2 

Fifth, in the case of the variance In income measure, the simulation 
alternative is easier since only one regression need be estimated instead 
of In + 1 regressions. In the case of other measures, one regression and 
n simulations are required, 

The simulation procedure can also be used in counter factual experi- 
ments to examine the effect of hypothetical policy changes on inequality, 
(Recent examples for developing countries include Wolfe, Behrman, and 
Blau 1982 and Knight and Sabot 1983a.) For instance, it is possible to 
measure the effect on income inequality of increasing to the minimum 
level ail schooling levels that are below some minimum (see Blaug, 
Dougherty, and Psacharopoulos 1982), Similarly, it may be of interest 
to examine the effect on inequality of the change in the educational com- 
position of the labor force or in the schooling coefficient brought about 
by a policy of educational expansion, 

In chapter 9, for instance, we estimate an equation corresponding to 
D-l to predict the earnings of each worker. It is then possible to calculate 
the inequality of predicted earnings. We simulate the effect on the earn- 
ings structure of altering the relative supply of educated labor by substi- 
tuting the set of education coefficients of one country for those of the 
other and again predicting individual earnings and hence the inequality 
of those earnings. Similarly, we simulate the effect on the labor force 
composition of altering the relative supply of educated labor. The educa- 
tional composition of one sample is substituted for that of the other, 
and the inequality of predicted earnings of the reweighted sample is 
calculated. A further exercise combines these two effects of educational 
expansion. 

A limitation of the simulation approach should be recognized, how- 
ever, The counterfactual questions require that the coefficients a, be 
invariant with respect to changes in the distribution of the determining 
variables X,. Yet these coefficients might alter in response to the assumed 
exogenous change, as might the values of the other Xs, It is necessary, 
therefore, to avoid simulations if theory clearly predicts an ensuing 
change in what are treated as parameters. 
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Notes 



1. In general, the various X, interact multiplicatively in inequality measures 
(although not in relation D-i). Therefore even If their covariances are zero, there 
remains a problem of attribution for the interaction terms akin to the covariance 
in relation D-3, which leads to different decompositions for the two 
counterfactual questions. 

2. Of course, the maintained hypothesis regarding the true structure may be 
wrong in an infinite number of ways, and one interpretation of the "high" value 
in the comparative R 2 procedure is that it is the outcome if the true specification 
differs from the assumed one in specific ways. But why focus on that particular 
possibility? Relation D-l may be misspecified in ways that lead to 
underrepresenting or overrepresenting the contribution of X, to ay. 
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Appendix E 



Classification of Occupations 



In most labor force surveys the classification of occupations is not 
conceptually appropriate —it tends to be a murky blend of activity, skill, 
and status — and the system of classification cannot be relied on to be con- 
sistent from one survey to another. To avoid these faults, considerable 
care was taken with the treatment of occupation in the Kenyan and 
Tanzanian surveys. It was necessary to work from first principles, and 
so the skill content of the job was explicitly used is the criterion for clas- 
sification. To this end a specially designed occupational questionnaire 
was administered to the respondent by the interviewer at the appropriate 
stage of the main interview (figure E-l). 

Information was obtained not only on the current wage job but also 
on the previous wage job and on the first wage job (if these differed). 
If the respondent had changed occupation during the tenure of the job, 
the latest information was obtained in each case. Hindsight shows that, 
given the importance of occupation in our analysis, it would have been 
worthwhile to document changes in occupation during the tenure of each \ 
job. As it is, however, we have more information, and conceptually more 
appropriate information, on occupation than is normally the case with 
labor market surveys. 

The interviewer asked not only what the job was called but also what 
tasks were performed. For instance, a worker who described himself as 
a machine operator would be asked what type of machinery was used, 
whether it was automatic, semiautomatic, or manual, whether it was 
used for one operation only; and whether he set it himself, operated it 
alone, or had or was an assistant. The respondent was asked about his 
petition in the supervisory hierarchy. He was asked how long it had 
taken him to become fully proficient in the job and about the nature and 
length of training that had been relevant to the job. The classification 
of workers into occupations was precisely the same for both countries. 
It was done — after the interviews but before analysis of the survey data — 
by the researchers on the basis of a consistent set of criteria for establish- 
ing skill level. These criteria did not include the wage or the educational 
attainment of the worker. 

Q 3X7 
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Figure E-l. Occupational Questionnaire: Job Description 



Employee number: 
Firm number: 
Interviewer number: 



Question 


Current job 


Last job 


First job 


What is the job called? 








Describe it carefully: 
What exactly do you do? 

Do you do different tasks? (Mention the main one but also the others.) 








If you work with machinery: 

Name the machine(s) 

What does it/they do? 

Automatic, semiautomatic, or manual? 

Is it used for one operation only? 

Do you set it? 

Do you operate it? or, 

Do you help to operate it? 








Do you have supervisory responsibilities? 

If so, how many people are you in charge of? 

Who is in charge of you? 

Are you an assistant to someone? What post? 

How long did it take you to become fully proficient? 

What training was necessary for the job? 

Nature of training? 

Length of training? 
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Although finer classifications were made (table E-l, part A), respon- 
dents were also placed in six broad occupational groups (part B): un- 
skilled manual (0 5 ), semiskilled manual (O. , skilled manual (0 3 ), ju- 
nior clerical (0 2 &), senior clerical (0 2 „), and supervisory {0\). These are 
the groupings that we have generally employed in the empirical analysis 
of occupation. A relevant trade certificate was normally decisive in plac- 
ing a rm 'il worker in the skilled category. Other pointers to this cate- 
gory wt a long period (four or more years) of training on the job; 
operation and setting of complicated machinery; supervision of other 
machine operators; and a lengthy period (three months or more) of rele- 
vant full-time formal training. Indicators of semiskilled status were: no 
relevmt trade test; two months (minimum) to four years of experience 
needed for proficiency on the job; operation of a machine or operation 
and setting of a simple machine; being an assistant to a skilled worker; 
and a short period (less than three months) of formal training. Indicators 
for the unskilled classification were: proficiency in the job within two 
months; simple repetitive tasks; close supervision and little autonomy; 
and no relevant formal training. The clerical category (clerical, accounts, 
secretarial, and sales workers) was subdivided into senior and junior 
groups according to the levels of skill and authority involved in the job. 
For instance, the (smaller) senior group included clerical supervisor but 
not clerk or clerical assistant; noncertified accountant and head book- 
keeper but not bookkeeper or assistant bookkeeper; and personal secre- 
tary but not typist. The category of other nonmanual workers included 
technical and semiprofessional, managerial, administrative, and profes- 
sional workers. 

Table E-l. Occupational Codes 

A. Occupations 

Manual 
1. Unskilled (100) 

101 Laborer, general 

102 Laborer, factory 

103 Laborer, farm 

104 Laborer, other 

105 Cleaner 

106 Dishwasher 

107 Driver's mate 

108 Gardener 

109 Machine operator's assistant 

110 Messenger 

1 1 1 Porter 

1 1 2 Sweeper 

113 Watchman 

(Table continues on the following page.) 
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Table E-l (continued) 



2. Semiskilled (200) 



201 


iviacriinc operator, general, semiSKiiicu 


202 


rvidtninc operator, factory, semiSKinea 


203 


K>4')r*Kinp f\nor'itr\r farm cpmicLillprl 

iviainmc upi.r»siur, iariu, acmiaKMicu 


204 


ividLiuiic ufjcidiuii oiner, semiSKincu 




Artisan s muic 




AS&laiarll LOOK 


207 


Ddiuvit iidirurcs-scr 


208 


Dm llldll 


2 OP 


DUa LOlHlULlOr 


210 


Driv*»r lionf vf»nir*l«» 

I/river, 1115(11 vemcie 


211 


Driver simnlp mirhinp«i ffnr pvimnlp fnrHi^t^ 


£ 1 z 


uomcsuc servant 


2H 


raciory asscmDiir, scmiSKiiieu 


214 


Housekeeper 


215 


Petrol pump attendant 


216 


Waiter 


217 


Factory worker, semiskilled 


218 


Head messenger 


219 


Caretaker 


220 


Butcher, semiskilled 


Skilled (300) 


D\) I 


Machine operator, general, skilled 


302 


Machine operator, factory, skilled 


303 


Machine operator, farm, skilled 


304 


Machine operator, other, skilled 


305 


Blacksmith 


306 


Boilermaker 


307 


Bricklayer, mason 


308 


Carpenter 


309 


Chef 


310 


Compositor 


311 


Dressmaker 


312 


Driver, heavy vehicles 


313 


Driver, complicated machinery (for example, bulldozer) 


314 


Electrician 


315 


Fitter 


316 


Flamecutter 


317 


Foreman 


318 


Headman 


319 


Head barman 


320 


Head cleaner 


321 


Head steward 


322 


Head waiter 


323 


Instrument maker 


324 


Joiner 


325 


Machine setter 


326 


Mechanic, motor 


327 


Mechanic, other 


328 


Painter 


329 


Polisher 
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330 Pipefitter 

331 Plumber 

332 Printer 

333 Stonemason 

334 Tailor 

335 Toolmakcr 

336 Toolsettcr 

337 Welder 

338 Panel beater 

339 Coach builder 

340 Foundry worker, skilled 

341 Other skilled artisan 

342 Butcher, skilled 

Nonmanual 

4, Clerical and related (400) 

401 Clerical supervisor 

402 Clerk, general function 

403 Clerk, single function 

404 Clerical assistant 

405 Data machine operator 
Accounts 

411 Nonccrtificd accountant 

412 Head bookkeeper 

413 Bookkeeper, general 

414 Bookkeeper, single function (for example, wages clerk) 

415 Assistant bookkeeper 

416 Chief cashier 

417 Cashier 

418 Assistant cashier 

419 Business machine operator 

420 Head storekeeper 

421 Storekeeper 

422 Assistant storekeeper 

Secretarial 

431 Personal secretary 

432 Stenographer 

433 Shorthand typist 

434 Copy typist 
Sales 

441 Sales supervisor 

442 Buyer, salesman 

443 Sales assistant 

5. Technical and semiprofessional (500) 

501 Agricultural extension worker 

502 Agricultural instructor 

503 Agronomist, semiprofessional 

504 Dental technician 

505 Draftsman 



(Table continues on the fallowing pane.) 
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Table E-l (continued) 

506 Engineering technician 

507 Library assistant 

508 Medical assistant 

509 Nurse and midwife, professional 

510 Nurse and midwife, enrolled 

511 Pharmaceutical technician 

512 Photographer 

513 Physiotherapist 

514 Science technician 

515 Statistical and computing technician 

516 Surveyor 

517 Watch and clock repairer 

518 Clerk of works 

519 Other seiniprofessional 

6, Managerial and administrative (600) 

601 Government administrative officer 

602 Government executive officer 

603 General manager 

604 Production manager 

605 Specialized manager 

606 Farm manager 

607 Assistant manager 

7. Professional (700) 

701 Accountant, professional 

702 Actuary 

703 Agronomist, professional 

704 Aircraft pilot, navigator 

705 Architect 

706 Auditor 

707 Author 

708 Dentist 

709 Doctor 

710 Economist 

711 Engineer, civil 

712 Engineer, chemical 

713 Engineer, electrical 

714 Engineer, mechanical 

715 Engineer, other 

716 Journalist 

717 Jurist 

718 Lawyer 

719 Librarian 

720 Pharmacist 

721 Priest 

722 Quantity surveyor 

723 Scientist 

724 Statistician 

725 Teacher, university level 

726 Teacher, other postsecondary 





727 Teacher, secondary level 

728 Teacher, primary level 

729 Teacher, preprimary level 

730 Teacher, special education 

731 Town planner 

732 Veterinarian 

733 Teacher, untrained temporary 

734 Computer scientist 

8. Law and order (800) 

801 Soldier 

802 Sailor 

803 Poiiceman 

804 Warder 

9. No reply (999) 

B. Occupational groups and corresponding codes 

Unskilled manual (O s ): 101-13 
Semiskilled manual (0 4 )s 201-20 
Skilled manual (O,): 301-42 

lunior clerical (C) 2 ,,): 402-05, 413-15, 417-19, 421, 422, 432-34, 

442-43 

Senior clerical (Q 2j ): 401, 411, 412, 416, 420, 431, 441 
Supervisory ;(),); 501-19, 601-07,701-34 



Note: No respondents were currently in the law and order category (801-04). 
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Appendix F 



The Theory of the Occupational 
Production Function 



The notion of thf: occupational production function was intro- 
duced by Knight (1979) to show, for each occupation i, a relation be- 
tween a worker's years of education, £, and his productivity, Y. Figure 
F-l shows the occupational production function, Yi, for occupation 1. 
The function is shown on the assumption that inputs of other factors are 
held constant or are optimized at each level of £. Below some minimum 
level of £1 productivity in occupation 1 is zero. As education is raised 
above £i, productivity increases. Beyond E^ the curve becomes horizon- 
tal; further years of education have no effect on productivity. A second 
occupation may have a production function — for example, Yi — with 
similar characteristics but a different position and slope. 

The benefits of additional education may differ among occupations for 
two reasons. First, the cognitive skill acquired in education may simply 
be of more value in some occupations than in others. Second, education 
may itself be an argument in the production function of postschool 
human capital formation, and some occupations may involve greater vo- 
cational skill formation than others. A general model of the determinants 
of occupation-specific productivity might be expressed as: 

(F-l) Y,« Y,(£, V,£V,R,R. V) 

where V represents training — that is, postschool formal and informal vo- 
cational skill acquisition; E • V is an interaction term denoting that the 
effect of training on productivity depends positively on years of school- 
ing; R represents predetermined ability; and R • V is another interaction 
term. 

These relationships are most clearly analyzed one at a time before 
being drawn together. We therefore concentrate initially on the first term, 
£; that is, we assume that cognitive skill acquired in school influences 
productivity within an occupation, that vocational skill formation does 
not occur, and that ability has no influence. 

In a fully competitive market economy there is a certain relationship 

m 
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Figure F-l. The Occupational Production Function 
Productivity (Y) 




Years of education (£) 



between years of education and productivity (Mincer 1974, ch. 1). For 
identical individuals there is a single semilogarithmic relationship be- 
tween £ and Y, irrespective of occupation, that shows the combinations 
of £ and Y for which the rate of return on education equals the rate of 
discount. The notion of an occupational production function is, however, 
perfectly consistent v « < ampetitive theory. At the point of tangency {A) 
between / and Yi in fig,.. F-l, the individual is content with the income 
associated with educat.oi. £2 in the sense that the rate of return equals 
his rate of discount. He is better off, however, at (say) B on Yj, which 
is above /: point B is chosen. On the assumption that all individuals have 
identical economic characteristics (that is, /, Yi, and Y2 are the same for 
everyone), an inflow of persons into occupation 1 takes place and de- 
presses the wage. The lower wage encourages the employment of this oc- 
cupation in two ways, one technical and the other through the market. 
First, there are diminishing returns to numbers employed in an occupa- 
tion. Second, if manufacture of a product makes intensive use of the oc- 
cupation, the relative price of that product will fall. Factors are substi- 
tuted until the marginal product of occupation 1 falls to equal the wage. 
This decrease in the marginal product of the occupation shifts the entire 
curve Y\ downward to Y\ such that Y\ touches / at C. Point C is the 
new equilibrium combination of education, productivity, and wage in oc- 
cupation 1. 

By an extension of this reasoning it can be seen that the indifference 
curve /, which is common to all individuals, forms an envelope of all oc- 
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cupational production functions (also common to all indi, Juals). The 
optimal amount of education in any occupation is given by the condition 
that the occupational production function must be tangential to the indif- 
ference curve. In a perfectly competitive labor market, occupational pro- 
duction functions that involve more education could remain above curve 
/ only if there were educational rationing. 

The effect of capital market imperfections is to raise occupational pro- 
duction functions at the upper, rationed levels of education. The effect 
of labor market imperfections can be explored by comparing the conse- 
quences of educational expansion under conditions of wage flexibility 
and wage rigidity. We examine the way in which the labor market adjusts 
to educational expansion within two models of the labor market: flexible 
wage (wage competition) and rigid wage (job competition). The educa- 
tional expansion is assumed to begin from a situation of educational ra- 
tioning because, for instance, capital market imperfections are removed. 
The expected consequences of expansion are the filtering down of edu- 
cated labor into lesser occupations or — the reverse of the coin — the up- 
grading of the educational requirements for holding particular jobs. 

To simplify, assume that there are only three levels of education: n (no 
education), p (primary), and s (secondary), and only three occupations, 
W (white collar), K (skilled), and U (unskilled). The three occupational 
production functions are illustrated in figure F-2, in which the three edu- 
cational levels (entry points to the labor market) are on the horizontal 
axis. Initially those with education E s are employed in occupation W with 

Figure F-2. Occupational Production Functions with Educational 
Rationing and Educational Expansion 

Probability (X) 




Years of education (£) 
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production function Yw, those with E p in K, and those with E n in 17, 
where productivity is independent of education (Yy is horizontal). In a 
competitive economy workers are paid their marginal products: wages 
correspond to points A, B, and C, respectively. The curve / is assumed 
to pass through C but to run below points A and B — that is, educational 
rationing is in force. Now assume an exogenous increase in the stock of 
people with E s and a corresponding decrease in the number with E„. This 
is best analyzed in terms of W, K, E„ and £ p . 

Consider first the case of wage flexibility. The increased supply of 
workers with E s depresses the wage in W. As the wage falls, employment 
in W increases in response to factor substitution. Workers with E s are 
taken into occupation W until the wage falls to a level corresponding to 
D, the wage available to them in occupation K. They are then prepared 
to enter employment at the same wage in K. Thus there is a filtering down 
of some E s workers into the next inferior occupation, but all E s workers 
receive the same wage. Employers are indifferent between paying E p 
workers a wage corresponding to B and E s workers a wage correspond- 
ing to D, as the wage difference corresponds precisely to the productivity 
difference in occupation W. The process need not stop at that. The filter- 
ing down of persons with education E s into occupation K increases the 
supply of K workers. Precisely the same analysis as that for W and K 
can be applied to K and t/, the next inferior occupation. The supply in- 
creases, the wage falls, and a filtering down of E p workers into occupa- 
tion 17 may occui'. 

We now analyze the effect of an expansion of the stock of labor with 
E s under a quite different assumption, that of occupational wage rigidity. 
The wages of W, K, and 17 workers are fixed; those of W and K workers 
are shown as A and B in figure F-2. Wage rigidity may arise because the 
incumbents of posts possess job security, or both wage rigidity and job 
security may be associated with an internal labor market. Alternatively, 
wage rigidity may exist without there being job security. If there is job 
security, the incumbents of existing posts are protected against the new 
E s entrants. Only labor turnover and the expansion of employment en- 
able E s workers to become employed on entering the labor market. In 
this way some are employed in W jobs and the rest receive preferential 
access to lesser jobs as these become available. In the absence of job secu- 
rity the new E s workers are in a lottery for the limited W jobs. Those 
who do not draw a W job in the lottery are given preference in K posts, 
since they are more productive than the E p workers (D > B) but receive 
the same wage, B. This creates a surplus of workers possessing E p who 
in turn receive preference in 17 posts, and so on down. 

The relevant contrast between these cases is as follows. Even in com- 
petitive factor markets, workers have a preference ordering among occu- 
pations; there will be a particular occupation in which a worker of a cer- 
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tain educational attainment is more productive than in any other (figure 
F-l). If capital markets are imperfect but labor markets are perfect, all 
workers with the same education will tend to be paid the same wage even 
if they are in different occupations (figure F-2). If differences in tastes 
and in job satisfaction are ignored, the implication is that these workers 
do not have a preference ordering among these occupations. In the rigid 
wage (job competition) case, by contrast, workers of the same education 
can receive different pay in different occupations and therefore have pref- 
erences among these occupations. Even in the flexible wage (wage compe- 
tition) model, employers have preferences in recruiting to occupations; 
competitive wages for workers of different education determine which 
level of education is most profitable in each occupation (figure F-l). But 
if wage rigidity means that the wage varies less with education within 
occupations than it does among occupations, employers have reason to 
recruit the most educated workers available (figure F-2). 

Let us withdraw the first assumption — that the cognitive skill acquired 
in education is of more value in some jobs than in others — and replace 
it with the second — that education is itself an argument in the production 
function of vocational skill formation and that some occupations involve 
greater vocational skill formation than others. We thus concentrate on 
the terms V and E ■ V in equation F-l. Assume that vocational skills are 
marketable and therefore, although occupation-specific, are general 
rather than firm-specific. In that case it is the employee who benefits from 
and pays for the skill formation. The wage-experience profile can be ex- 
pected to take the normal inverted-U-shaped form: the wage falls short 
of productivity during training and subsequently equals it, and produc- 
tivity rises in early career as skills accumulate and falls in late career as 
they are lost or become obsolescent. 

Let us proceed by stages, initially ignoring the interaction term E - V. 
Figure F-3 shows productivity (the continuous lines) against length of 
employment experience (L) for the three occupations. In the unskilled 
occupation (U) there is no vocational skill formation; the wage and pro- 
ductivity are equal and unchanging throughout. In the skilled (K) and 
white-collar (W) occupations skill formation occurs — more in W than 
in K — and the wage (the dashed lines) therefore falls short of produc- 
tivity during the period of employer-provided training on the job. Given 
competitive capital markets and free mobility of labor, discounted life- 
time earnings are independent of the amount of vocational skill acqui- 
sition and are the same in different occupations. Only if there are capi- 
tal market imperfections and therefore rationing of training are the 
more skilled occupations prized on account of the greater skills that 
they provide. 

Consider the influence of education on vocational skill formation. As- 
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Figure F-3. Vocational Skill Formation, Wages, and Productivity 
Productivity (Y) 
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sume initially that each occupation involves a fixed amount of vocational 
skill. In that case the cognitive skill derived from education, by making 
acquisition of vocational skills more efficient, simply reduces the amount 
of training needed to achieve the fixed amount of vocational skill. Educa- 
tion therefore has no effect on the productivity of a trained worker; each 
occupational production function that relates Y to £ is horizontal, al- 
though each is at a different level of productivity. It becomes profitable 
for the more educated to enter occupations that involve more vocational 
skill because their training will be less costly. 

Now assume that the amount of vocational skill differs within as well 
as among occupations. Within an occupation the possession of education 
makes it profitable to invest in more vocational skills. Each occupational 
production function therefore has an upward-sloping range, as in figure 
F-l. The educated have higher productivity both because of the amount 
of skill inherent in the occupations that they choose and because of the 
amount of training that they choose within occupations. 

We now reintroduce the assumption that cognitive skill is itself valu- 
able in the performance of a job and more valuable in some jobs than 
in others. When we bring into play all three terms — £, V, and £ • V — in 
the occupational production function specified in equation F-l, we find 
that figure F-l remains relevant. Given perfect capital markets, the net 
present value of vocational skills is zero. Provided that wages are re- 
garded as discounted lifetime income, the equilibrium tangency proper- 
ties of figure F-l still hold. The current wage of trained workers, how- 
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ever, will be above the indifference curve to the extent that vocational 
skills ^ re rewarded. The higher a trained worker's educational attain- 
ment, the higher his wage, owing to choice both of occupation and of 
training within an occupation. Moreover, if the capital market is imper- 
fect and vocational training is rationed, this provides a further reason 
why occupation can have an independent influence on wages. 

It is necessary to recognize that ability also influences productivity in 
an occupation and that it may have a greater influence in some occupa- 
tions than in others. Its influence is shown by the terms R and R • V in 
equation F-l. The term R • V comes into play if ability, like education, 
alters the efficiency with which training can be converted into vocational 
skills. A further complication can arise from a correlation between ability 
and educational attainment. On the assumption that ability influences 
the efficiency with which schooling can be converted into cognitive skills, 
R and £ are likely to be positively correlated in meritocratic educational 
systems. The term £ should then be written as E(R) and £ • V as £(jR) • V 
in equation F-l. As a consequence the more able have an incentive not 
only to become more educated but also, since they are more educated, 
to enter occupations that involve more vocational skills and to acquire 
more vocational skills within an occupation. 

We may draw some conclusions from this analysis. Ignore for the mo- 
ment the fact of occupation-specific vocational skill acquisition. In that 
case, although occupational production functions are consistent with 
competitive factor markets, they would be a useful analytical tool only 
n the presence of capital and labor market imperfections. This is, of 
course, not a serious limitation, especially in developing countries. Now 
that choice-theoretic explanations for factor market imperfections are 
being developed, economists are less reluctant to incorporate failure or 
tardiness of factor market clearing into their analyses (for example, 
Schultze 1985). Capital market inflexibility can mean that workers prize 
education, and labor market inflexibility can mean that workers prize 
certain occupations. But when occupation-specific vocational skills are 
incorporated into the analysis, occupation can be expected to influence 
(current) wages even when factor markets are competitive. Occupational 
production functions, in their most general form, imply a nexus of rela- 
tionships between occupation, education, ability, cognitive skill, voca- 
tional skills, and productivity. Education assists vocational skill acquisi- 
tion, so encouraging the more educated — who are likely also to be the 
more able — to seek out those occupations that involve more vocational 
skills and to acquire more vocational skills within occupations. Thus edu- 
cation raises productivity through its effect on choice of occupation and 
through its effects via cognitive and vocational skills within an occupa- 
tion. If capital market imperfections cause vocational skills to be ra- 
tioned, there is a further reason for workers to prize skill-intensive occu- 
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pations. If labor market imperfections mean that there is a wage for the 
job irrespective of individual productivity, the occupational production 
function predicts that employers will prefer to employ workers with more 
education* 
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Appendix G 



The Public-Private Wage 
Differential: Tanzania 1971 



In this appendix we use data from a 1971 household survey to deter- 
mine the pattern of wage differences across employer groups. The analy- 
sis provides a basis for comparing the public-private wage differential in 
Tanzania at the beginning of the 1970s, soon after the adoption by the 
government of a compressive pay policy, and, using establishment sur- 
veys, in 1980, after the policy had had ample time to take effect. 

The issue of public versus private compensation has not received as 
much attention in high-income economies as, for example, wage differen- 
tials between union and nonunion establishments. In the United States 
this is because the prevailing wage rate model has been used to determine 
and hence to explain government pay scales. The government is viewed 
as just another price taker that accepts a market-determined rate. In a 
perfectly competitive labor market, group aviation does not influence 
wages. Irrespective of differences among groups of workers in goods pro- 
duced, in the technology or organization used to produce them, in the 
profitability of such production, or in the ownership of the establish- 
ments in which they work, competition in the labor market will ensure 
that all workers with the same personal economic characteristics and 
preferences for work activity receive the same rate of pay. If public- 
private wage differences occur, they are generally interpreted in the com- 
petitive model as attributable to short-run adjustment problems or to lags 
in government wage movements. 

Group affiliation matters only if nonmarket forces are sufficiently pow- 
erful to prevent competition in the market from eroding differentials 
among homogeneous workers. The public sector holds a commanding po- 
sition in the labor markets of many developing countries. It is not uncom- 
mon to find more than half of all wage earners in the employ of the gov- 

Note: Adapted from D. L Lindauer and R. H. Sabot, "The Public/Private Wage Differ- 
ential in a Poor Urban Economy, 11 Journal of Development Economics 12, nos. 1-2 
(February-April 1983). pp. 137-52. 
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eminent or of parastatal enterprises. Moreover, not all governments of 
developing countries choose (or are in a position to choose) the prevailing 
wage model in setting their pay scales. Government pay policies are often 
influenced by distributional, fiscal, employment, or political goals. There 
is evidence, for example, that in Tanzania colonial wage and salary struc- 
tures, which were geared to the supply prices of Europeans, were not dis- 
mantled at independence because to do away with what many regarded 
as the fruits of independence would have been politically untenable (see 
Sabot 1979, p. 210). In sum, in many low-income countries the public 
sector does not have the need, the desire, or even the ability to act as 
a wage taker. 

To study the relationship of public to private wages, data for this anal- 
ysis were obtained from the 1971 National Urban Mobility, Employ- 
ment, and Income Survey of Tanzania (numeist), which was conducted 
by Sabot. A random sample of households in Dar es Salaam and six other 
urban areas was surveyed. Over 5,000 individuals, including 1,500 Afri- 
can male regular wage earners, were included in the sample. 1 Respon- 
dents provided information on their monthly earnings, nonwage bene- 
fits, education, employment history, and other personal characteristics. 
Roughly one-third of the sample fell into each employment category- 
private, government, and parastatal enterprises. 2 

Our first measurement is of the differences in mean wages between 
government and private sector employees, between parastatal and private 
sector employees, juid between parastatal and government employees. 
Both G = W a - W h , the absolute difference, and a = (W a - W b )/W b , 
the relative difference, are presented; W a represents the mean wage of the 
high-paid group. Measures of G disaggregated by occupation are also 
presented, and hypotheses are suggested to explain the public-private dif- 
ferences that remain. We go on to contrast a with the value of p, where 
P represents the average percentage by which the pay of group a exceeds 
that of group b after various personal characteristics of the wage labor 
force are standardized. Standardization is performed by estimating a sim- 
ple wage function of the general form In W = f(X), where the log of 
monthly earnings of urban wage earners is the dependent variable and 
X is a vector of personal characteristics. In addition to those cha icteris- 
tics generally found to be good predictors of earnings, dummy variables 
tor ownership category of the worker's employer are included. The only 
other additional feature of the specification is a variable that indicates 
whether the worker was employed in Dar es Salaam or in one of the six 
smaller towns included in the sample, p is derived from the coefficient 
on the ownership dummy denoting group a (the high-paid group, with 
group b as the base category) in the earnings function for the full sample 
(see Halvorsen and Palmquist 1980). 

In an aggregate earnings function, such as this, where the coefficients 
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on the independent variables v.e constrained to be the same for all own- 
ership groups, p can be a misleading indicator of the magnitude of stan- 
dardized wage differences among ownership groups if there are marked 
differences in the wage structure among parastatals, the government, and 
private enterprises— that is, in the coefficients of separate earnings func- 
tions. Therefore we go on to examine the nature and degree of differences 
in the structure of earnings among ownership categories. The following 
stratified regressions are estimated and subjected to a series of Chow 
tests: 

In W ( ;„ = f(X C o)\ In W Pr = f(X Pr h In W Pa = f(X Pa ) 

where Go = government, Pr = private, Pa = parastatal, and X is a vector 
of independent variables that in this case exclude the ownership dum- 
mies. These tests do not allow us to determine whether differences among 
stratified regressions are attributable to differences in slopes or in inter- 
cept terms. Therefore we also estimate an interactive version of our ag- 
gregate earnings function, that is, 

(G-l) In W = a + bX + c(X • Go) + d(X • Pa) + u 

where a is the constant and b, c, and d are coefficients that measure, re- 
spectively, the impact of the independent variables on earnings in the pri- 
vate sector, the incremental impact of those variables for government 
workers, and the incremental impact of those variables for workers in 
the parastatal sector. 

Having specified and measured as best we can the differences among 
private, government, and parastatal establishments in the level and slopes 
of their earnings functions, wc decompose the gross wage differences to 
measure the impact of these differences on the earnings of representative 
workers from each of the ownership categories. The representative work- 
ers are constructs; the characteristics of the government worker, for ex- 
ample, are given by the mean value for all government workers of each 
of the independent variables. For each of the three representative workers 
we use the stratified wage functions to predict, given their characteristics, 
what they would be paid in the other two ownership categories. Our pro- 
cedure, which is a simple form of simulation analysis, has been widely 
used in the analysis of labor market discrimination in high-income coun- 
tries (see Blinder 1973 and Malkiel and Malkiel 1973) and is beginning 
to be applied in low-income countries (see Behrman and Wolfe forthcom- 
ing, Birdsall and Fox 1985, and Knight and Sabot 1982). In effect, we 
decompose the gross wage differences among ownership categories into 
£, the parts "explained" by differences in the characteristics of the labor 
forces among the categories, and R, the unexplained residual that reflects 
differences in wage functions. 

In explaining the method we focus on government and private sector 
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employees. We assume that the meaj^wage of jjovernment workers is de- 
termined by the earnings function W a = f a (XJ, where Xa are the mean 
values of a vector of characteristics. The mean wage that private sector 
employees would receive if they were paid according to the government 
wage structure is f a (Xt). The gross wage difference between sectors is 
then decomposed as follows: 



A similar decomposition is obtained by substituting //,(XJ for /*„(X&), 
the wage that would be received by government workers if they were paid 
according to the private sector wage structure. The procedure allows us 
to answer as best we can the fundamental question addressed by this ap- 
pendix: how much of the observed differences in mean earnings among 
ownership categories is attributable simply to differences in composition 
and how much to various nonmarket forces that drive a wedge among 
pay levels in different employer categories for workers with the same 
characteristics? 

Gross and Standardized Wage Differences 

Table G-l shows that in 1971 government urban employees earned 133 
shillings (51 percent) more and parastatal employees 146 shillings (56 
percent) more than employees in privately owned establishments. 3 Table 
G-2, however, indicates that, as is usual, labor demand is much more 
skill-intensive in the government sector than in the private sector. Be- 
cause of these differences in composition, the government-private differ- 
ential for particular occupations is much less than the differential in 
mean earnings. Indeed, table G-l indicates that in six of eleven occupa- 
tional categories the earnings advantage is to private firms. If the private 
sector had the occupational composition of the government, the remain- 
ing differential in mean earnings would be only 16 percent and would 
be almost entirely attributable to the higher salaries of managers in the 
government than in the private sector. 

With respect to skill intensity, the parastatal sector falls between the 
other two, and therefore differences in occupational composition do not 
explain as much of the parastatal-private as of the government-private 
gross wage difference. Parastatal earnings are higher in ten of the eleven 
occupational categories. If the parastatal sector had the occupational 
composition of the government, the difference in mean wages between 
the sectors would remain a substantial 23 percent. 

The observed differentials may in part represent differences in the char- 
acteristics of specific jobs. No occupational standardization can ever ac- 
count for all the variations in working conditions, security of job tenure, 
and risk in different work activities. Kven within a competitive environ- 
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Table G-l. Earnings of African Male Employees, by Occupation and 
by Ownership Category, Tanzania 1971 
(shillings per month) 



Occupation 




Ownership 




Irwate 


Government 


Varcstatai 


White collar 


416 


526 


654 


Managerial 


416 


1,098 


1,782 


acmitechnical 


— 


603 


672 


Clerks and typists 


409 


375 


530 


Skilled and semiskilled 


277 


312 


349 


Craftsmen 


264 


262 


31.5 


Drivers 


327 


329 


385 


Machine operators 


232 


310 


308 


Skilled workers 


315 


358 


379 


Unskilled 


214 


205 


278 


Messengers 


216 


208 


243 


Porters 


293 


213 


270 


Watchmen 


200 


188 


302 


Others 


220 


214 


301 


All occupations 


263 


396 


409 



— Not applicable. 

Notes: Earnings are net of fringe benefits and represent the mean value for a given occu- 
pation/employer cell. The reported occupations had a minimum of eight employees per cell. 
In 1971 there were approximately 7 shillings to the U.S. dollar. 

Source: For tables G-l through G-8, 1971 National Urban Mobility, Employment, and 
Income Survey of Tanzania (NUMEIST). 



Table G-2. The Distribution of Formal Sec: ,, Employment, by 
Occupation and by Ownership Category, Tanzania 1971 
(percentage of all occupations) 



Occupation 




Ownership 




Private 


Government 


Parastatal 


White collar 


9.6 


51.3 


27.8 


Skilled and semiskilled 


46.9 


24.2 


37.5 


Unskilled 


43.5 


24.5 


34.7 



ment such differences will generate wage differentials in equilibrium. But 
in a labor market such as Tanzania's, where wage-paying jobs are rela- 
tively scarce, it is unlikely that job attributes alone can account for all 
of the observed wage differences. 

Another explanation for these differentials can be firmly rejected. 
Higher public sector earnings do not compensate for lower levels of 
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Table G-3. Fringe Benefits, by Ownership Category, Tanzania 1971 



Benefit 




Percentage of workers who receive benefit 




Private 


Government 


Parastatal 


Total 


Food 


4.6 


0.5 


4.0 


3.1 


Housing 


4.8 


6.4 


23.2 


12.4 


Medical care 


49.9 


73.3 


76.8 


67.4 


Transport 


34.0 


57.2 


52.0 


48,0 



nonwage benefits, Our survey includes information on such nonwage 
benefits as food, housing, medical treatment, and transport, Table G-3 
suggests that fringe benefits are generally more prevalent in the public 
sector, 

Alternative hypotheses abound. The premium paid to public sector em- 
ployees at the top of the occupational hierarchy could be a residue of 
the colonial wage structure. The relatively inferior wage position of the 
least-skilled government workers may reflect the resolution of a conflict 
between the government's employment goals and its fiscal constraints. 
The premiums paid by parastatals could reflect the sharing of rents ac- 
crued as a consequence of monopoly power in product markets, Since 
in Tanzania in 1971 many of the parastatals were recently nationalized 
multinationals, the differentials could be the residues of premiums once 
paid by foreign firms to secure the loyalty of employees or to avoid 
charges of exploitation, Of course, simply disaggregating mean wages by 
occupation does not by itself perm* ■ rejection of the hypothesis that wage 
differentials among ownership categories are a result of differences in 
labor force composition — for example, in levels of education or in em- 
ployment experience, To examine this last hypothesis further, we use our 
multivariate analysis, 

Table G-4 presents the mean values for workers in private, govern- 
ment, and parastatal establishments of the independent variables in- 
cluded in the earnings functions, Public sector employees have more edu- 
cation than those in the private sector, and within the public sector the 
proportion of postprimary leavers is higher in government, Public sector 
employees are somewhat older and have 50 percent more experience in 
their current job than do workers in the private sector, 4 Moreover, 
parastatal enterprises have a higher proportion of workers in the capital 
city, Standardizing for each of these differences in characteristics is likely 
to reduce the magnitude of differences in earnings among ownership cat- 
egories. 

Estimation of the wage function, In W = /"(X), for the sample as a 
whole yields the following results (standard errors are in parentheses): 
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Table G-4. Characteristics of Workers, by Ownership Category, 
Tanzania 1971 



Ownership 

Characteristic Private Government Parastatal 



Education (percent) 



None 


17.8 


13.2 


22.3 


Primary 


75.9 


58.1 


57.8 


Postprimary 


6.3 


28.7 


19.9 


Age (years) 








Mean 


29 


31 


32 


Standard deviation 


(8.6) 


(10.3) 


(10.1) 


Employment experience (years in present job) 








Mean 


3.9 


5.8 


6.2 


Standard deviation 


(5.5) 


(8.0) 


(7.8) 


Location (percentage in Dar es Salaam) 


60.5 


57.6 


71.0 


Note: The data arc for African male employees only. 








(G-2) In W = 4.758 + 0.219E, + 0.914E; 


» + 0.018L - 


0.000161 


(0.036) (0.045) 


(0.003) 


(0.00011) 


+ 0.012/1 + 0.138D 


+ 0.068Go + 


0.194P* 


(0.002) (0.027) 


(0.034) 


(0.032) 



N = 1,291, R 1 = 0.365 

where E\ = primary education, E 2 = postprimary education, L = em- 
ployment experience, A = age, and D = employment in Dar es Sa- 
laam. 

All of the coefficients except that on the squared experience variable, 
L 2 , are significant. As expected, the coefficients on education, experience, 
and location in Dar es Salaam are positive and substantial and, for the 
education variables, are in the usual size order. The coefficients on the 
government and parastatal variables are significant and positive, but the 
government coefficient is only about one-third the size of the parastatal 
coefficient. Even after differences in education, employment experience, 
age, and location of work are standardized, therefore, government em- 
ployees earn a premium of 7 percent in relation to private sector employ- 
ees and parastatal workers a premium of 21 percent/ 

These estimates of public-private differentials may be biased, however, 
because the dummy variables for ownership category permit differences 
only in the intercept terms of employer-specific earnings functions. In the 
section that follows we consider whether there are observable differences 
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in the structure of earnings among ownership categories. Our exercises 
provide the basis for a refined measure of public-private differentials. The 
comparison of wage structures also provides insights into the reasons for 
these differentials and, in particular, into why workers in parastatals are 
the best paid. 

Differences in Wage Structures 

\re there statistically significant differences among employer categories 
the level or structure of wages? Table G-5 presents the results of a se- 
i of Chow tests that enable us to answer that question affirmatively. 
Si, * none of the possible pairwise combinations produces an F-statistic 
bel / the critical value at the 95 percent confidence level, we can reject 
the ypothesis that observed differences in wage levels and structures 
among employer categories are simply the result of chance. 

The stratified regressions in table G-5 suggest that most of the differ- 
ences among categories are attributable to differences in constant terms 
(levels) rather than to differences in coefficients (structures). The coeffi- 
cients on all but one independent variable are similar for the three owner- 
Table G-5. Earnings Functions, Stratified by Ownership Category, 
Tanzania 1971 



Ownership 



Item 


Private 


Government 


Parastatals 




0.196 


0.221 


0.238 


(0.050) 


(0.092) 


(0.054) 


Ez 


0.874 


0.914 


0.948 




(0.088) 


(0.102) 


(0.067) 


L 


0.013 


0.021 


0.020 




(0.004) 


(0.006) 


(0.004) 


L l 


0.0001 


- 0.0002 


-0.0003 




(0.0002) 


(0.0002) 


(0.0002) 


A 


0.012 


0.014 


0.010 




(0.002) 


(0.004) 


(0.03) 


1) 


0.250 


0.015 


0.151 




(0.039) 


(0.057) 


(0.045) 


Constant 


4.717 


4.821 


4.992 




0.306 


0.303 


0.351 


N 


410 


384 


497 



Note: E|, primary education; K 2 , postprimary education (the omitted category being no 
education); employment experience; A, age; J), employment in Par es Salaam. Figures 
in parentheses are standard erro-« \ Chow tests on pairs of equations yielded F- values of 
2.48 for the private-government comparison, 7.10 for the parastatal-government compari- 
son, and 3.33 for the private-parastatal comparison. 
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ship categories. For example, when we control for differences in other 
characteristics, the estimated premium earned by secondary completers 
in relation to uneducated workers is 140 percent in private establish- 
ments, 149 percent in government establishments, and 158 percent in 
parastatal establishments. The location variable is the exception; 
whereas private firms pay a premium of 28 percent to workers employed 
in Dar es Salaam and parastatals a premium of 16 percent, the govern- 
ment's premium is only 1.5 percent. 

In contrast to the similarity in coefficients, there are large differences 
in constant terms. The difference between the private and parastatal con- 
stants represents a wage premium for parastatal employees of 35 shil- 
lings, or 32 percent of private sector earnings. The constant in the gov- 
ernment equation represents a smaller premium, 11 percent, in relation 
to the private sector. 

The results of the stratified equations are only suggestive, since the 
comparison of coefficients across equations has not been subjected to 
tests of statistical significance. A fully interactive equation permits such 
tests. The addition of the interaction terms to the equation for the whole 

Table G-6. Earnings Function u it • Intensions among Ownership 
Categories and Other Independent Vari ibles> Full Sample^ 
Tanzania 1971 



Coefficients on 





Coefficients 


interactive variable: 


'. with 




on independent 






Item 


variables 


Government 


Parastatals 


K, 


0.196* 


0.025 


0.042 




(0.061) 


(0.091, 


(0.083) 


E 2 


0.874* 


0.040 


0.074 




(0.107) 


(0.137) 


(0.127) 


I. 


0.013* 


0.008 


0.007 




(0.005) 


(0.007) 


(0.007) 


V 


0.0001 


-0.0004 


- 0.0004 




(0.0003) 


(0.0003) 


(0 0003) 


A 


0.12* 


0.002 


- 0.002 




(0.003) 


(0.004) 


0.004) 


D 


0.250* 


-0.236* 


-0.100 




(0.048) 


(0.068) 


(0.066) 


Constant 


4.717 


0.104 


0.275* 






(0.173) 


(0.153) 


w 


0.369 







— Not applicable. 

*Sif»niHcant at the 95 percent level. 

Note: For definitions of variables, see note to table Ci-5, Figures in parentheses are stan- 
dard errors. The sample number is 1,291. 
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sample is reported in table G-6, and the results confirm the impression 
conveyed by the stratified equations. The premium in government 
establishments — for example, that to primary education — is given by 
bE\ + b(Go ■ Ej). Similarly, the premium to primary education in 
parastatals is given by bE\ + b(Pa • E\). 

Not one of the interaction terms on primary education, postprimary 
education, employment experience, experience squared, or age is statisti- 
cally significant. In these respects the wage structure in government and 
parastatal establishments in 1971 was similar to that in private establish- 
ments. 

The two significant interactive terms are also notable. The premium 
for being located in Dar es Salaam was significantly less in government 
rhan in the private sector and was also less in parastatals but not signifi- 
^ rtly so. The results also confirm that, irrespective of personal charac- 
teristics, workers in parastatals received a premium in relation to work- 
ers in private and government establishments. The parastatal-constant 
interaction term is positive and statistically significant, whereas the 
government-constant interaction term is positive but insignificant. 6 

Several alternative hypotheses for the large premium earned by work- 
ers in parastatals were suggested above, and the results of the interactive 
equation favor one explanation in particular. 

The first hypothesis is that the premium stems from differences among 
ownership categories in labor force composition. The large premium 
earned by parastatal employees survived our best attempts to standardize 
for such differences, but this does not necessarily imply that they have 
no role in explaining the remaining parastatal-private differential. Our 
measures of human capital, although comparable with those employed 
in other earnings functions, are still crude. Parastatals may be paying a 
premium to attract the very best candidates from among those of given 
levels of education and employment experience, a practice referred to 
as "creaming." In unskilled occupations, however, the productivity- 
augmenting effects of more human capital are undoubtedly much smaller 
than in skilled manual, technical, or white-collar occupations. This sug- 
gests that the incentives for parastatals to cream would increase with oc- 
cupational level and that, correspondingly, the premium paid to attract 
the best candidates would be larger for workers with relatively high qual- 
ifications. 

The second hypothesis — the monopoly rent hypothesis — predicts that 
the wage premium will be higher for the more educated and more expe- 
rienced employees. If parastatal managers chose to distribute to employ- 
ees rents earned in product markets, we would expect the wage premium 
to be higher among the best-qualified workers, who include within their 
ranks the very managers who make the distributional decisions. 

Our third hypothesis is that the premium paid by parastatals is a resi- 
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due of the price paid by former multinationals to obtain acceptance. If 
foreign firms did pay a premium to avoid charges of exploitation, we 
might expect the premium to be as large at the base of the occupational 
pyramid as at the pinnacle, or even larger. This prediction is the opposite 
of those yielded by the first two hypotheses. The estimated interactive re- 
gression indicates that, as a percentage, the premium paid by parastatals 
to workers with low qualifications is as great as the premium paid to 
highly qualified workers. The results therefore lend support to the third 
hypothesis. 

The location variable is the exception to the generalization that the 
slopes of the earnings functions are constant across ownership categories. 
Privately owned establishments paid workers in Dar es Salaam substan- 
tially more than they did similarly qualified employees in other towns. 
Presumably this is because in the capital city the cost of living is higher 
or the labor market tighter. The government did not pay higher wages 
to workers in Dar es Salaam [bD - c(D • Go) s 0], presumably because 
the centrally administered wage structure is insensitive to regional differ- 
ences in the cost of living or in market conditions. The fact that 
parastatals also offered a Dar es Salaam wage premium may reflect a re- 
sponsiveness to local labor demand conditions similar to that exhibited 
by private firms, which in turn may reflect the former multinational and 
private sector status of many of these enterprises. 

Decomposition of Gross Wage Differences 

The parameter (3 can be a misleading indicator of the magnitude of differ- 
ences in wage levels among ownership categories when there are also 
differences in wage structures. Although we have shown the structural 
differences to be small, our best estimate of differences in levels should 
nevertheless incorporate them. Tables G-7 and G-8 summarize the results 
of the simulation exercise for representative private, government, and 
parastatal employees (those with the mean characteristics of all workers 
in their ownership category). These allow us to decompose gross wage 



Table G-7. Gross Wage Differences among Ownership Categories, 
Tanzania 1971 





Government- 


Parastatal- 


Parastatal- 


Item 


private 


private 


government 


Gross wage difference 








Shillings a month (G) 


396-263 = 133 


409-263 = 146 


409-396=13 


Percent (a) 


51 


56 


3 


Standardized wage difference 








Percent 


7 


21 


14 



Note: G, a, and p are defined at the beginning of this appendix. 
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Table G-8. Contribution to Gross Wage Differences of Differences in Labor Force Composition among 
Ownership Categories, Tanzania 1971 



Contribution as 
percentage of C» 


Government-private 


Parastatal-private 


Parastatal-government 






f(X r ,) 




f(X,,,) 


f(X P J 


Education (E| + Ei) 


58.4 


60.2 


23.6 


24.2 


-101.4 


- 105.1 


Experience (L + L l ) 


9.8 


1.1 


8.4 


11.0 


-2.5 


8.8 


Age (A) 


8.7 


10.2 


10.1 


8.4 


17.5 


12.5 


Location (/)) 


-2.5 


-0.1 


7.3 


4.5 


2.5 


25.0 


Total explained (J£) 


74.4 


71.4 


49.4 


48.1 


-83.9 


-58.8 


Residual (R) 


25.6 


28.6 


50.6 


51.9 


183.9 


158.8 


Wage difference after accounting for di ' .'rences 














in characteristics (shillings a month) 


34.0 


37.9 


72.8 


75.8 


23.8 


20.6 



Note: G is defined at the beginning of this appendix. 
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differentials into £, the component explained by various differences in 
characteristics, and R, the residual that stems from differences in earn- 
ings functions. 

Government employees earned, on average, 51 percent more than pri- 
vate sector employees (table G-7), and the first two columns of table G-8 
indicate that differences in characteristics account for roughly 73 percent 
of this large differential. The much higher educational attainment of our 
representative government employee — a reflection of the greater white- 
collar intensity o* labor demand in the government than in the private 
sector — accounts for fully 85 percent of £. After differences in character- 
istics are taken into account the representative government worker earns 
about 36 shillings a month (13 percent) more than his private sector 
counterpart. 

The gross wage difference in mean wages between private and 
parastatal employees (146 shillings, or 56 percent) is even larger than the 
government-private difference. In this case, however, a markedly smaller 
proportion, roughly half, is explained by differences in characteristics. 
Differences in educational attainment contribute the most to £, followed 
in descending order of importance by the greater experience and age of 
parastatal workers and their greater concentration in the capital city. The 
residual, R, which implies a difference of about 75 shillings a month, or 
29 percent, is the premium our representative worker earns simply for 
being a parastatal rather than a private sector employee. 

Since differences in characteristics explain more of the government- 
private differential than of the parastatal-private differential in mean 
wages, we would expect differences in characteristics to explain the small 
advantage in mean wages of the "typical" parastatal worker in relation 
to government workers. In fact, this small advantage is greater than is 
explained by differences in characteristics. The proportion of employees 
who were high-paid white-collar workers was nearly twice as high in 
the government as in the parastatal s^Jtor. As a corollary, government 
workers had a higher level of educational attainment. If governmenc em- 
ployees were paid according to the parastatal wage structure, they would 
actually have earned more, on average, than parastatal employees. This 
is indicated by the negative sign of the estimated total contribution to 
the gross wage difference of differences in composition, £. 



Conclusion 




Our analysis of public-private earnings differentials in urban Tanzania 
in 1971 suggests that worker characteristics cannot account for all of the 
differences in earnings between the public and private sectors of the wage 
economy. Both government and parastatal employees were paid more 
than the wage rates prevailing in the private sector. Public sector employ- 
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ers did not appear to be acting simply as wage takers. The government 
paid a modest premium, whereas parastatal workers earned 20 percent 
more than private sector workers with the same characteristics. A defini- 
tive test of competing hypotheses was not possible owing to the crudeness 
of ou human capital measures and our inability to control for job attri- 
butes and hours worked. Nonetheless, the evidence suggests that the 
large parastatal premium was a residue of the premium paid by multina- 
tional firms before nationalization. 

Notes 

1. Wage earners include employees of all firms, regardless of size. 

2. Private firms accounted for 31.8 percent, government for 29.7 percent, and 
parastatals for 38.5 percent of all urban wage employment. These proportions 
correspond well to the distribution of employment by firm type reported in the 
official Survey of Employment and Earnings in 1971, 

3. The available data are for earnings per month. In the absence of information 
on hourly wage rates, we cannot reject the hypothesis that observed earnings dif- 
ferentials are attributable to differences in number of hours worked. We have no 
a priori reason, however, to expect hours worked to be related to ownership. 

4. For most employees the current job is their first job, and the experience vari- 
able captures their total employment experience. The age variable is included to 
capture the effects on earnings of prior employment experience of workers who 
have had more than one job and of pure age effects. 

5. Consistent and unbiased coefficients on the ownership category variables 
require that mobility among sectors not be a function of individual earnings, 
other things being equal. If interemployer mobility is a function of earnings, a 
simultaneous model of both earnings and sector of employment would be re- 
quired to test for the independent effect of ownership category on wages. 

6. The finding that most of the difference among ownership categories is in 
the constant terms rather than in the slopes of the earnings functions is further 
supported when this equation is compared with a restricted specification in which 
only the intercept and regional parameters are entered interactively. The F-test 
rejects the hypothesis that the addition of the other interactive terms adds to the 
explanatory power of the model. 
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Appendix H 



The Probability of Educational 
Attainment and Sample 
Selection Bias 

The ideal sample for the analysis of the determinants of educational 
attainment would be a random sample of the entire population. The most 
important difference between such a sample and our sample of urban 
wage employees is that the mean level of educational attainment of the 
latter will exceed that of the former. Rural-urban migration is selective 
of the more educated rural residents, and wage employment is selective 
of the more educated urban residents. Our interest lies in whether family 
background is associated with differences in educational attainment. 
Does the selectivity of our sample bias the results, and, if so, in what 
direction? 

Assume initially that among individuals with the same educational 

Figure H-l. No Relationship between Family Background 
and Educational Attainment 

Probability of educational 
attainment (Pe) 



fmU 




£' 

Years of education (£) 
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level the probability of being in the urban wage sector does not differ 
by family background (we call this the neutral assumption). In figures 
H-l, H-2, and H-3 we show P/r, the probability of attaining level of edu- 
cation £, and two probability distributions that correspond to f e and f m 
educated and uneducated family backgrounds. Consider three possible 
cases regarding the relationship between family background and educa- 
tional attainment in the entire population. 

• There is ao relationship (figure H-l). In this case f t and f H coincide. 
Those to the right of £' are in the urban wage sector from which 
our sample is drawn. As there is no relationship between family 
background and educational attainment in the total population, 
there will be no relationship in our sample. 

• There is a strong positive relationship (figure H-2). In this case we 
observe in the sample (which again includes those to the right of 
£') a positive relationship between educational attainment and fam- 
ily background, but the observed relationship is weaker than in the 
population as a whole. The sample mean and the population mean 
for children of educated parents are quite close. The sample mean 
for children of uneducated parents, however, is substantiajly above 
thej)opulation mean for uneducated children. Therefore E!f e - E!f u 

< Ef € - Ef u . 

• There is a negative relationship (figure H-3). In this case, the con- 
verse of that shown in figure H-2, we observe a negative relationship 



Figure H-2. Strong Positive Relationship between Family Background 
and Educational Attainment 

Probability of educational 
attainment (P*) 
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Figure H-3. Negative Relationship between Family Background 
and Educational Attainment 

Probability of educational 
attainment (P E ) 
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Years of education (£) 
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that is weaker than the true one; that is, i Ef e - Ef U \ < 
Efii . 

Now consider the effect of relaxing the assumption of neutrality. It is 
plausible that among individuals with the same education, those from 
relatively privileged backgrounds are more likely than their less privi- 
leged peers to be in the urban wage sector. If this effect is strong enough, 
we might observe a negative relationship in our sample when in the popu- 
lation there is no relationship or a positive one. If the true relationship 
is negative, we would observe a stronger negative relationship than the 
true one. 

Our discussion is summarized in the following table. 



Relation observed in urban wage sample 



True relation 
in population 
No relation 
Positive 

Negative 



With neutrality 

assumption 
No relation 
Weaker positive 

Weaker negative 



With neutrality 
assumption relaxed 

Negative relation 

Weaker positive, none, 
or negative 

Stronger negative 



We have observed a strong positive relationship between family 
background and educational attainment in both the Kenyan and the Tan- 
zanian samples. Our reasoning implies that the strength of these relation- 
ships in the samples underesf mates their strength in the population as 
a whole. The use of a sample of the entire population or the correction 
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of our urban sample for bias owing to sample selectivity would only rein- 
force our findings. Far from weakening our sample finding of a positive 
relationship between educational attainment and family background, 
sample selection bias implies that the finding is even stronger for the pop- 
ulation as a whole. 
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Appendix I 



Family Background and the 
Returns to Schooling 

In Tanzania we found no independent influence of family background 
on earnings of form 4 leavers, and the relationship that we found in 
Kenya was largely attributable to discrimination. These results should 
not mislead us into thinking that family background has little or no influ- 
ence on returns to schooling. Our model suggests that the influence of 
family background was not noticeable at the secondary level in Tanzania 
because of the highly selective nature of the secondary school system, 
which gave access only to the upper tail of the distribution of primary 
leavers from uneducated backgrounds. In Kenya the measured human 
capital effect of family background was attenuated by the high rate of 
promotion to higher education of those from more educated back- 
grounds. 

Here we switch from examining the relationship between family back- 
ground and earnings at a particular educational level to examining the 
effect of family background on the returns to schooling for all workers 
in our sample. We have noted various ways in which family background 
can affect earnings: children of educated parents tend to receive more 
out-of-school investment in human capital, which may result in their 
learning more at school; they tend to go to higher-quality schools; and 
they may benefit from discrimination in the labor market. 

Insofar as labor market discrimination favors the children of educated 
parents, we would expect the effect on earnings to be the same irrespec- 
tive of the educational level of the worker. Similarly, out-of-school invest- 
ment, to the extent that it raises earnings directly, should do so irrespec- 
tive of educational level, In both cases the returns to education should 
not be affected by family background. The returns would be raised, how- 
ever, if the higher-quality schooling received by children from educated 

Not?: Adaptec from Jane Armitnge ;md Richard H. Sabot, "Socioeconomic Background 
and the Returns to Education in Two Low-Income Countries," Ecummica 54, no. 2U (Feb- 
ruary 1987): 103-08. 
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backgrounds raised the value added of a year of schooling or if out-of- 
school investments were complementary with human capital accumula- 
tion in school, thus increasing the amount learned during a school year. 
A comparison of the returns to years of schooling among family back- 
ground groups should therefore serve as a pointer to the reasons for the 
influence of family background. 

Empirical Results 

The earnings function we estimate is of the general form: 1 



v/here Z = a vector of human capital variables madf up of S, years of 
education, and L and L 1 = years of employment experience and their 
square; F> = dummy variables that denote family background, and W 
= In earnings. In equation 1-1 the returns to schooling are constrained 
to be the same for all family background groups. We also estimate the 
following unconstrained equation: 



where Z • F, are interaction terms that measure the returns to human cap- 
ital for workers whose parents have various levels of education in relation 
to returns for workers with uneducated parents. 2 F-tests are conducted 
on equations 1-1 and 1-2 to determine whether the observed differences 
are statistically significant. 

Tables 1-1 and 1-2 present the estimates of the constrained and uncon- 
strained earnings functions, respectively. For Kenya the value of the F- 
statistic is 7.5 and for Tanzania it is 5.2; both exceed the critical value 
of F at the 1-percent significance level. Therefore for both Kenya and Tan- 
zania we reject the null hypothesis that returns to hrman capital are inde- 
pendent of family background. The f-statistics pertaining to the coeffi- 
cients on the family background variables also suggest that the 
unconstrained equation is the superior specification; nearly all are highly 
significant. The education and experience variables are highly significant 
in both sets of equations. 

In table 1-2 the average earnings premium per year of schooling for 
workers with uneducated parents is the coefficient of S; for workers from 
other family background groups the premium is the coefficient of S plus 
the coefficient of S • F,. The results indicate that in both countries returns 
to education rise sharply with the socioeconomic status of the workers' 
parents. In Kenya the wage premium per year of education is 8.5 percent 
for workers in the F, group (unedu ed parents), 11.0 percent for work- 
ers in the F 2 group (one parent with no education, the other with primary 
education), and between 15.6 and 16.7 percent for workers in the top 



(M) 



W = f(Z, Ft) 



(1-2) 



W = /*(Z, F„ Z • F,) 
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Table 1-1. Constrained Earnings Functions 



Coefficient 



Variable 


Kenya 


Tanzania 


S 


0,101 


0,078 




(13,33) 


/If 1Q\ 


L 


0,54 


0.57 




(1 J.Jo) 




T 1 

Lr 


r\ r\r\ 1 

—0,001 


-0,001 




(7,44) 


(6.84) 




0 030 


-0.002 




(0.92) 


(0.08) 


h 


0.141 


0.027 




(3.78) 


(0.89) 




0.360 


0.036 




(4.80) 


(0.61) 


Constant 


5.519 


5.607 




0.354 


0.431 


N 


1,600 


1,522 



Note: S, secondary education; L, employment experience; F 2 , one parent with primary 
education and one with none; F„ both parents with primary education or one with secon- 
dary or higher and one with none; F4, one parent with primary education and one with 
secondary or higher or both with secondary education or higher; (F|, both parents without 
education, is the omitted category). The dependent variable is In W, Figures in parentheses 
are ^-statistics. 



two groups. Similarly, in Tanzania the premium is 6.7 percent for work- 
ers with uneducated parents, 8.6 percent for workers in the F 2 category, 
and between 9.6 and 10.3 percent for workers with the most highly edu- 
cated parents. 

Interpretation of Results 

The educational production function describes the relationship between 
the output of the skill acquisition process and such inputs as quantity 
of schooling, quality of schooling, individual ability, and out-of-school 
investments in human capital as proxied by family background (see 
Hanushek 1979 and Lau 1979). In a human capital theoretic framework, 
wages depend on the output of this process (the individual's stock of cog- 
nitive and other skills), not simply on years of schooling, which is just 
one of the inputs. There may be an interaction in the educational produc- 
tion function between out-of-school investments and formal schooling, 
If these two inputs are complements, the returns to schooling will in- 
crease with family background in the earnings function. Conversely, if 
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Table 1-2. Unconstrained Earnings Functions 



Interaction terms 













Kenya (N = 1,600) 










s 


0.085 


0.025 


0.071 


0.082 




(16 11) 


(2.30) 


(5 44) 


(2 77) 


L 


0.044 


0.032 


0.025 


0.106 




(8.67) 


(2.69) 


(2 03) 


(2 81) 


V 


- 0.002 


-0.001 


0.0001 


-0.004 




(5.10) 


(2.27) 


(0.20) 


(2.25) 


Constant 


5.724 


-0.341 


-0.756 


-0.952 


R l 


0.375 


3.40 


3.24 


2.89 


Tanzania (N = 1,522) 










S 


0.067 


0.019 


0.036 


0.029 




(17.19) 


(2.48) 


(3.93) 


(1.25) 


L 


0.041 


0.022 


0.033 


0.073 




(7.98) 


(2.27) 


(3.26) 


(3.08) 


V 


-0.001 


-0.001 


-0.001 


-0.003 




(2.98) 


(1.54) 


(1.96) 


(2.97) 


Constant 


5.774 


-0.269 


-0.460 


-0.525 






(3.29) 


(4.93) 


(1.99) 


R 2 


0.445 









— Not applicable. 

Note: For definitions of variables, see note to table 1-1. The dependent variable is 
In W. Figures in parentheses are ^-statistics. 



out-of-school investments and formal schooling are substitutes and the 
educational production function exhibits diminishing returns, the returns 
to schooling in the earnings function will decrease with family back- 
ground. An explanation, therefore, for the positive relationship between 
family background and the returns to schooling in Kenya and Tanzania 
is that out-of-school investments and formal schooling are complemen- 
tary. Suppose that the relationship between the output and inputs (sup- 
plied at home or in school) of the skill acquisition process is S-shaped, 
as in figure I-lj that is, there are increasing returns at low levels of inputs 
and decreasing returns at high levels of inputs. Kenya and Tanzania, 
which have low levels of educational inputs, may be in the phase of in- 
creasing returns: for a given input of formal schooling (S), the greater 
out-of-school investments associated with higher socioeconomic status 
(F4 rather than F\) raise the output of cognitive skill (H) per unit of 
input. 

The returns to experience also increase with socioeconomic back- 
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Figure M. Acquisition of Cognitive Skill 



Output (H) 




S + F, S + F 4 S' + Ft S' + F 4 



Kenya and Tanzania United Kingdom 

ground. This may be because well-placed parents are able to pull strings 
to get their children into jobs with more promotion potential and more 
opportunities for on-the-job training. Alternatively, those from more 
privileged backgrounds may have lower discount rates which induce 
them to invest in more on-the-job training. It was noted in chapter 4, 
however, that returns to experience increase with education. If the higher 
returns to experience of those from more privileged backgrounds are 
attributable to their higher levels of human capital, taking account of 
this would strengthen the positive relationship found in Kenya and 
Tanzania. 

The tendency for the coefficient on years of schooling to rise with pa- 
rental education in Kenya and Tanzania contrasts with results obtained 
from a similar exercise for the United Kingdom. Papanicolau and 
Psacharopoulos (1979) examined the relationship between family back- 
ground and private returns to schooling in the United Kingdom with the 
use of data on wage employees from the General Household Survey of 
1972. They found that returns fall as the status of the worker's father 
rises. The authors suggest that in the United Kingdom decreasing returns 
have set in. Figure 1-1 shows the United Kingdom, with its much higher 
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level of educational inputs per student, on the concave part of the educa- 
tional production function where increases in inputs reduce outputs per 
unit of input. 

An alternative explanation for the difference between the United King- 
dom and Kenya and Tanzania lies in the labor market — in the wage de- 
termination process, rather than in the process of skill acquisition. 
Papanicolau and Psacharopoulos suggest that British students from privi- 
leged backgrounds may obtain good jobs regardless of their level of skills. 
In Kenya and Tanzania, where socioeconomic differentiation is a more 
recent phenomenon, such a floor under the earnings of the children of 
the relatively privileged may not exist. Another explanation for the Brit- 
ish pattern is that ability and education are substitutes in the determina- 
tion of earnings and that there is a positive correlation between ability 
and family background. Again, we would not expect to find the same 
pattern in Kenya and Tanzania, where socioeconomic differentiation is 
so recent. 

In conclusion, the fact that in both Kenya and Tanzania the coefficient 
on years of schooling rises with parental education suggests that family 
background influences earnings because complementarity between out- 
of-school and school investments in human capital enables the children 
of the educated to learn more in school or because these children attend 
better-quality schools. It suggests that less importance is to be placed 
on the independent effect of human capital acquired out of school or on 
the effect of labor market discrimination. 

Notes 

1. It is common for the earnings function to include measures r* noneconomic 
personal characteristics that might nevertheless have an influence on earnings, 
such as race or sex. Another study using these data sets found evidence of race 
discrimination but not of discrimination on the basis of sex (Armitage and Sabot 
forthcoming a). We therefore focus our analysis on Africans, who constitute over 
90 percent of the urban wage labor force in both Kenya and Tanzania, and we 
do not include a dummy variable for sex. 

2. The unconstrained earnings function is equivalent to estimating four regres- 
sions, one for each family background group. The earnings function for the base 
group (F| =1) is given by the first column of coefficients in table 1-2. To obtain 
the earnings function for the F 2 category we add the coefficients in the first and 
second columns and similarly for the ft and F4 categories. 
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Developing countries spend tens of billions of dollars each year on 
education. In the face of severe competition for scarce resources, the 
effectiveness and distribution of these expenditures merit careful exam- 
ination. The need for universal primary education is no longer ques- 
tioned: the key policy issue is at the secondary level. Does expanding 
the secondary system make good economic sense for a developing 
country? Do better-educated workers contribute to economic develop- 
ment, or are they merely being trained for minimal jobs that will waste 
their skills? Does educational expansion increase the inequality of 
income by adding to the number of well-paid workers or decrease it by 
reducing the earnings premium that education can command? Does 
reducing inequality of access to secondary education increase inter- 
generational mobility? In this book John B. Knight and Richard H. Sabot 
seek to answer these and other questions. 

Isolation of cause and effect in social processes is hampered by the 
large number of cultural and economic variables that can cloud the 
effects of any one factor. In East Africa, however, a "natural experiment" 
is ready to hand. Kenya and Tanzania are similar in many ways--in size, 
colonial background, natural resources, and economic structure. But 
because of divergent education policies, secondary enrollment is much 
higher in Kenya than in Tanzania. 

To investigate how differences in the availability of secondary edu- 
cation in Kenya and Tanzania have influenced productivity, Knight and 
Sabot and their colleagues gathered information on urban workers and 
pioneered tests of cognitive skill and reasoning ability. This innovative 
approach enabled them to isolat Jthe different paths by which education 
affects earnings and their distribution. Their findings have wide impli- 
cations, touching on the operation of the labor market, the interpretation 
of the education-earning relationship, the allocation of educational re- 
sources, the costs and benefits of subsidies, and the effects of secondary 
schooling on economic and social mobility and on income distribution. 

A companion volume, Education, Work, and Pay in Ea$\ Africa, by 
Arthur Ha/.lewood, Jane Armitage, Albert Berry, John Knight, and 
Richard Sabot has been published by Clarendon Press. 
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